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| Thié sty was indertaken to determine whether beta errors occur
when gmup J.ntelllgence measures are used J.n the identification of
underachievers, in a populatn.on of students with ‘grled ~language
backgrmmds. The Iorge-ﬂwnmdg.ke, as it was in use in the schools a;
the time, was one of the tests investigated. Ravéen's Standard
Progressive Matrices Test was also administered to determine its
adequacy as an aide in identifying wﬁérachie&ers. As the WISC-R is
used w1th.m the schools to make placement decmlons it was used as
" the mtelllgence cnterlon measure with which both group mtelllgence
tests were curpared ‘ ‘
© The procedure involved canpa.rmg each mdlv:ldual's intelligence
: .scoretohls-acluevenenttest score (on the Canadian TestsofBasm
: Skll]:s) using standard score units. If there was a dlscrepency of
one standard dev;Latlon or more in favor of the 1nte111gence score,
the student was classafmd as an underachlever. Through a series of
crosstahgatlms ' the stuients entified as underachievers on the
WISC-R were canpared to those i ,&tified\as.l dnderachievers on each
The results j:evealéthatnmemmbetaenorsbcc@rédwtmthe
Lorge-Thorndike vas used following this procedure. When the Standard
Progressive Matrices Test was used, fewer beta errors occurred The
results also indicated that the Raven's measured mental abilities
. were more evenly dlstrlbuted across the language background groups,
'andthattheseabllltlesweremtldmtlcaltotmsemeasuredbythe

other mtelllgence measures.

iv’



An exploration appears whrranted to find a more recent and
adequate group intelligence instrument to supplant the lorge-
Thorndike. It also appears that consideration should be given
to incorporating the Standarlerogressive Matrices Test into the
assesament procedure for individuals who are minority group

£ their mental

members, allowing for a different perspective
! . " 1.

abilities. »
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(HAPTER 1

Introduction to the Study

’I'hcm is a general consensus of opinion that the ultimate aim of
testing in the schools is to enhance the education of the individual
child. There appears, however, to pe little agreement as to whether
this aid is in fact achieved through the present testing programs olf
our schools.

Each school distrjict, and sdnetimes each school, has its own
special blend of assessment materials. These include tests that are:
group or individually administered, norm ar criterion referenced,
bought ar teacher made, and ability or achievement oriented.

————Ffhe stated purposes for administering the tests are varied. The
reasons given for testing include: establishing the present level of
intellectual or academic functioning, determining the amount of change
that has taken place over a period of time, predicting future levels
of achievement, determining pattex%s of relative strengths and

weaknesses and identifying students' specific needs.

The subject of this thesis is an investigation into the use of the

Lorge-Thorndike in the identification of underachievers in the Grand
Centre - Cold Lake area. In the three Catholic schools involved in
this study, the Lorge-Thorndike is administered in Grades 4 *and 7
annually. Those students who are identified as average or above
average in intellectual ability by the Lorge-Thorndike, and who score
in the below average ranée an the Canadian Test of Basic Skills, a
standardized achievement test, are tentatively identified as

underachievers.



I\‘\i(mifi('mﬁ portion of the students who live in this area oom
tran homes where the parents speak another language, primarily Cruee,
French or Chipewyan. For these students, the large~Thormdike may be an
inappropriate instrunent. The Lorge~Thomdike has a werhal and
nanverbal section with a significant emphasis on reading ability and
vocabulary clhvulo;mznt. Due to thig verbal loading, the students fram
hames where another langquage is spoken may be at a disadvantage.

This may result in spuriously low estimates of intellectual ability
for them,

In using the Lorge-Thorndike far the purpose of identifying
underachievers in this population, beta errors, that is, false negatiwve
errors could result. In this study beta errors occur when an assessment
instrunent underestimates the intellectual ability of an individual.
Under these circumstances no significant difference between the
achievement level and the intellectual ability is evident.

A possible outgrowth of this type of error is that these students
would not be recognized as underachievers. They would then be missed
as candidates scheduled for more extensive individualized assessments.
There is®also the possibility, that teachers' expectations and
abjectives might be at an inappropriate lewvel, in light of inaccurate
intellectual ability information.

The administrators in the schools as well as the teachers reached
a conscensus an an operational definition of an underachiever. The
operational definitiaon arrived at was the following: A student will be -
oconsidered a possible underachiever if his/her standard score an
either the Verbal or Nanverbal camponent of an intelligence test
exceeds his/her standard score an the Canadian Test of Basic Skills



(C.T.B.S.) by me standard deviation or more. The cla551fication

-system. of 1dentifymg underachlevers an the basis of a discrepancy

beftweenz mtelllgence and acluevement ‘test results has been used by
others such as Ellis (1969)‘. Though the present definition does not
incorporate the standerd érror of' n)easurerent of each assessment
instrunent, the possibility of errors in identifying students as
underachievers who prove not to be urlderacl'uevers, is judged by the
author, as preferable to errors in the opp051te direction.

Subsequently, and for consistency, the operational definition

_ofanoverachiever is a student whose standard sooreontheCTBS

exceeds his/her standard score on an mtelligence test by ane’
standard dev1ation ar more. , ‘ ‘

At this point the author wishes to underline ‘that the
operational de‘finitiony does not oonnote value Jjudgments that are et e
timnes associated w1th the term underachiever. This term hasv at times

been synonymous with temms such as lazy student, or behavior problem

in the class. Also, the terms mderachiever and overachiever are both

m:u:mcmers to some extent Both. texms tend to J.mply that an appropriate

. level of achievanent exists for each student. This implication is not

mteznded by the author The clasmfications a.re used pr.unarily for

L0

cansistency since they have been traditicnally used_to '1dent1fy

students, and are tHus Ieadily Unde:cstood | ‘
Q\ the bams dE the q)eratimal def.mition, students 1dentif1ed

as lmderach.levers and m:erachlevers, wk(en the Lorge—'I‘horndike verbal

k.
10 test is used,w1ll be ocxnpa.red to the students 1dentif1ed when the

» Raven s is used as the mtelllge.noe test. 'I'his same prooeduxe will be

followed in ocmparing +the Iorge—'I‘I'Ddeke nonverbal test and the Raven's

.{4‘



results. A fmal ocmpanson will be made using the WISC-R as the

crlterlcm reference. Those identified under the overachlevers when the

WISC-R is used, will be ccmpared to those- identified by the group tests.

The significance of this stuly lies in the fact that the validity

| of the Lorge-Therndike, for students in this region, has not been N

investigated. Validity in this context is defined by N.Grnbind as

follows: v \. \
"validity, in general, refers to the extent ‘in which the results
of an evaluation procedure serve the particular uses. fqr Wthh
they are intended” (1976, P.26). . -

3 Since thls validity has not been established, glftedbstudents who are

achlevmg at an average level, or students of average intellectual

ablllty who have a low achievement level, mlght have been overlooked

‘ 'I’hJ.s would be a dlstlnct llkellhood if the Lorge-Thorrdike proved to

be “an madequate or inappropriate assessment mstrument for these

students

Limitations of the Study .

v

Thelre are three specific areas that are beyand the scope of this
study. The first is the use of the V:TISC—R as the criterion for
| Jjudging the teliabilj,ty of the group intelligence tests. The Alberta
Department of Education has to this point 'insisted_ that each student
plaeed'into a non-average intellectual category, such as Gifted,
E‘ducably Mentally Handicapped , Qr Learning Disabled, lmde.rge an
individual assessment. The assessnent is to J.nclude a neasure of
intelligence such as the WISC—R or Stanford-Binet. School grants,
spec1al funds and other forms of assistance are based an.the
~ intellectual assessment results. It is beyond the soope of this study
to delve into the merits of this policy and procedure. .

o~
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'I'he possible factors caitributing to a signlficant difference
 between mtellectua.l ability, and level of academic achievement will
not be Jnvestlgated However, within the three schools J.nvolved a
variety of techmiques are used to determire. podsible negative
: influences on-a student's progress. All students wha are 's,sible"
"lmderachievers are individually assessed with a WISC-R Factors of |
hearing, vision and phy51cal health are elimipated as’ 'possible .
ccntnbutmg negative influences. In oxde.r to prescrlbe an approprlate
remedial program for the student, data is collected in one or more "
‘ of the followmg ways. A behamoral observatlon is done. An examination
of the individual's pattern of relatn.ve strengths and weaknesses is
performed. D1agnost1c tests of percept:.cn, co-ordmat.lon and care
'subject skills are adm.plstered. In-depth study oflthe student's
histary is done using sources such as: the cumilative record of the.
student student and parent ccnferenoes and mformat.lon supplled by
the teachers. - .
Further, this study wun not discuss the desirability, or value,
. of expendang time, energy, amd fJ.nances in 1dent1fy1ng mdexachlevers,
“or in the mtellectual categorlzatlcn of students. This- study is not
' mtended to detenmre whether glfted students, for exanple, should
' receive mcre attentlcn than?students with learnmg dlsabllltles or
those that need same farm of psychologlcal support or guldance. | | A
Although this initial investigation may indirectly shed light cn
these unresolved issues, to. incl{;de tlmmuld expard the study beyond
‘its present mandate. The author lS also aware thet tbese issues are the
prJ.mary focus of numercus mtensxve mvestlgatlcns and dJ.scuss:x.ons,

such as these carrled out by the Alberta Teachers Association.



-
The final inplicaticns of this stuly, to determine the validity
of using the Lorge-Thorndike Intelligence Test in the identification of
‘underachievers of students with varied language ‘backgrounds, have not
‘been ectablished. Thus, the need for an investigation such as this is

substantiated. ' v



CHAPTER 2

Review of the Literature

"Now I.Q. testing is outlawed in San Francisco, personnel
selection tests are declared illegal unless directly related- .
"to employment, growp intelligence measures are banned in the -
-New"York City schoels, a whole profession which has
distinguished itself fram psychistry primarily because its
practitioners can test has been declared moribund, and sc¢hool
psychologists in Boston have been declared incampetent, In the
last ten years, what was cnce a silk purse has been transformed
into a sow's ear." (Berscff, 1973, p.982) ‘

Bersoff's rather colorful and dramatic statements reflect the fact -

" that psychologiéal assessment and intelligence testing in partlcular

has gererated a great deal of controversy in recent years. Salvia and
Ysseldyke (1981) suggest that the oontroversy,centres around three

issues. "The first is \éguestic'ming the nature of .intelligence testing,

‘that is, the premises under which they were oonstructed and what they

measure. Then, questlonJ_ng the apprcpriateness of the tests for the
population it eveluates, and finally, questioning the soc1al
consequences of the testing. " |

In order to bring these issues j_nto perspective, thlS charter
will briefly review the theories of intelligence underliling

intellectual assessment an/d present an overview of same of the major

‘historic steps in the develqi'rent of intelligence testing. The

literature focussing on the major areas of contraversy will also be,
reviewed. Implications of the review, and their relationship to this
study; will conclude the c&pter.

Theories of Intelligence

According to Sattler (1974), theories of intelligence developed in

. different dlrectlans ’ dependmg on the focus of the particular proponent.

At a symposium in 1921, ﬂurteen psychologists, though much in

agreenent, presented thJ_rteen dlfferent views of the nature of intelligence

»

.-7,_



(Terman, 1921). Sawe psychologists have used factor analysie to
» - ‘

‘arrive at, and support their theories. C.E. Speaman.was an early

I

proponent of this.method. He arrived at a two factor theory. One - -
vfactor omsisfed of the actual ability being measured on any giver
lnstrument ‘The other factor he nawed a general factor of | "g", which

is 'shared by every specific factor to a greater or lesser degree
(Spearman, 1932).

L.L.’Ihurstcne'e work led him to propose f.hat there were, seven
important groups of factors, which he called prﬁmxy mental abilities.
On this basis he constructed the Primary Mental Abilities Test (1965).
Later Ttmrstcne postulated, a secand—order "g" factor, when hi_s primary
factors were found to correlate moderately among themselves. |

In attempting to synthe51ze the work of Spearman and Thurstone,
P.E. Vernon (1961) , formulated a theory where "g" was of central
Jmportanoe Next in importance were two factors Verba.l—Educatlonal and
Practlcal—bdedmnlcal—Spatlal These factors were broken down to minor
group factors, and at the last level, broken down to specific factors

_peculiar to certain tests: | o .

J.P. Gu.ilford H(l967) a praminent theorist in factor ana.lysis,

proposed a three dimensicnal model called the Structune—of-lntellect (51).

, The SI model has a mental operatlons dimension (flve factors) , a content |
da:nensaon (four factors), and a product dirension (six factars). He'
therefoie postulates the existence of 120 major factors Guilford's
model has been criticized, as proof is lacking of a central feature,

- positively oorrelating the factors, has not been demonstrated or
provided (McClemar, 1964). Guilford; however, feels that his model more

accurately reflects the interrelationship of intellectual abilities,



than models rely:mg on ane or two factors (Guilford, 1971)
R.L. 'I‘hornch_ke S premise \Tsthat intelllgenoe was composed of’
clisters. He identified three such S
5

A clusters, concrete mtelllgenoe, dealing w1th things, socml intelligence,

numerous elements that forned

@almg w1'ch people, and abs}:ract mtelllgence, dealmg with symbolic
manlpulatlons, (Thormdike and Hagen, 1977) It is the abstract
:Lntelllgence that Thorndike-is attempting to assess with the Lorge-
Thorndike Intelligénoe Test (Large et. al., 1967).

Same psychologists have incarporated génetics as a feature of’
their Gefinitians of intelligence. One of the first to do so was Hebb
) (1966) . Be sUggested that there were two elements that were subsumed in-
the termm "intelligence". He label.].ed these elements intelligence A and
intelligence E; According to Hebb, intelligence A refers to the innate,
inherited intelligence that cannot be measured directly. Intelligence B
refers to the intelligence arising fram the interaction of the
individual with his environment. Thus, intelligence A always contributes
to intelligence B. | .

Genetics is a significant factor in J. Piaget's theory of
intelligence as well. According to Piaget, intelligenogé develops out
of the interac‘tion between_ the processes of asSiInilatidn, respdld:i_ng
to inner or biological urgings, and acoam’odation,r responding to the
environment. Higher order raticnal mental processes develop as t}le
individual's mental processes become more J_ndependent -of both the inner
and envircnmental prawptings (Greburg and Opper, 1979) .

It appeai:s that pvsvychologists are reaching Tore of a oconsensus as
to the nature of intelligence. As previously menticned, ‘Vefnon's )

theory attempts-to reconcile Spearman's and Thurstone's views an the



Aimportance of the "g" factor. J.M. Hunt (1961) points out®hat Hebb's
iﬂrltelligenoes A and B correspond closely to Piaget's processes of
assimjilation and accamodation. Vernon (1969) points out that Cattell's
theory closely parallels Hebb's. Cattell (1963) postulated that there
are ‘two types of jnbeliigenoe, fluid, a basic inherent ability to

learn, and Grystallized, resulting from fluid intelligence interacting
'with the culture. Vernon points out that fluid intelligence approximates
Hebb's intelligence: A ahd c.fyétallized approximates intelligence B.

s

theories into ine is A.R. Jensen. He agrees with the factor analytic

Another psychologist who has attempted to simthesize different
™~

theorists who postulate a "g" factqr. Jensen feels that there is a
general intelligence that is tapped to greater and lesser degrees by
various intelligence tests (Jensen, 1970).  He also affirmed the
positian of psychologists who feel genetic factors are significant in
. " the development of intellectual ability (Jensen, 1969). Jensen also
posfulateé the existence of hierarchical learning abilities, based on
his studies of blacks , whites and Mexican Americans in California’ (1973),
a‘nd? blacks and whites in Georgia (1977). According to Jense, each child
has associative leaz;ﬁing abilqu to about the same degree. This allows
each person to function in every day life. The higher abilij:y, the 3
canceptual learning -ability, is not as evently distributed genetically g
and a poor impoverished enviranmental background could result in a
minimal development of this ability. Jensen concludes that this initial
cultural depi'ivation influence cn conceptual learning developrent”‘
accounts for the increasingly poor perfo;:mance of same studénts in their
'school subjects. He refers to this as the cumilative éeficit hypothesis

(Jensen, 1974).

i
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From the brief review of the various theories, it would suggest
that Sattler is correct when he states:

"Theories of intelligence are beginning to show a ococalescing

of views, stressing the importance of both innate and developmental
influences. Intelligence is viewed as being a central, "fluid"
genetlcally determined basis ability which is HDdlfled by
experience." (Sattler, 1974, p.15)

It is also evident ahat total consensus between psychologists is

- nowhere near. An example of this is Guilford's recent defence oé his

SI model. He contends that the research of Horn and Cattell (1966) into
 fluid and cxystalllze><i intelligence is actually identifying secand
order factors in his SI model (Guilford, 1980).

DeVelgment of Intellectual Assessment Instruments

One of the early contributions to'the field of intellectual "
assessment was made by Sir Francis Gal’oon In attempting to assess
mtelllgence, he focussed on the ablllty of an individual to make
fine sensqry discriminations. As a result of tlus focus, his research
met with limited success, though he did contfibute to statisticé
gathering, and analysis techniques. (Achurst, 1970). At approximately
the same time, K. Pearson‘iwa_s working on the development of his
correlation coefficient, and J.M.Cattell was developing statistical
procedurés used in the evaluation and application of measures. »

In the early 1900 s, A. Binet was. camissianed to develop a test
(Achurst » 1970) that would identify students who would not benefit -
fram regular schooling. Working with V. Henrl,' and later T. Simon, he
focussed his attention on the higher mental processes. He based his
test selection on its ability to discriminate between younger and .
oldef children. Sorting these tests into different age levels led to
the development of a scale. The scale could be applled and scored in a

standard manner and was known as the BJ_net-SJ_mon scale ' Scores on this
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scaJie were better referred to as mental ages (Tuddenham, 1962).

In Ameriéa, L.M. Terman revised the Binet-Simon scale extensively,
and developed the ratio I.Q.. The I.Q. is arrived at by dividing the
mental age by the chronological age, and multiplying by 100.‘ Since these -
\soores were not odtparable across age groups and different tests, a
Deviation I.Q. (D.I.Q.) was developed. G. Thamsan was instrumental in
developing the I.Q. which converted scofes an a test onto a standard
score with a mena of 100 ('I\ﬁienham, 1962) .

Group intelligence tests were initially experunented with by
A.S. Otis in American and C. Burt in England. With ‘the development of
the Army Alpha and Beta tests, group tests were used to screen military
pefsonnel, and to assign them to various positions. As they could be
quickiy administered and socored, group test use was exténded to the ..
civii service, oolléges and to businesses (Goslin, 1963).

Wechsler viewed intelligence, as being glabal in nature, with
various factors entering into its composition. He studied the various
tests available at the tir'né, in the thirties, and drew eleven “subtests,
fram tests such as the Stanford-Binet, and ArmyAlpha He didn't rank
the subtiasts in any hierarchical order, as he felt the overall I.Q.
obtained represented a measure of "g" or general mental .ability
(Wechsler, 1958). ’

Anort:her develogment of testing was the creation of culture fair
" tests. Psychologisté who agreed that a general factor was present in all ’
intellectual assessments, attempted to create instruments that wbuld |
maasu:oe this factor almost exclusmely The rationale was that thls
muld allow assessment of mtelllgence across ¢ultures and environments.
Two well known tests of this nature are Cattell's Culture Fair

Intelligence Test v(195'9) , and Raven's Progressive Matrices Test (1960).
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At present, other avenues are being explored in order to determine
the nature of intelligence, and how best to assess jt. Piaget (1978)
felt that the psychologists probing semantics and language structure
may be able to make a useful contribution in this area. One theory
receiving serious attention is Vygotsky's (1962). He proposed that the
language experlenoes of an mdlmdual structure the development of his
intellect. That is. logical thought processes are created through the
internalization of speech. Peal and Lambert (1962), in their study of
the mtellectual developnent of bJ_lmguals, feel that Vygotsky's theory
Tmerits further research. They feel it can oontrlbute to the
understanding of mental abilities associated with the reasaning processes.

Although this bx.;ief review has been presented sequentially, the
development of intelligence assessment instruments has not been a
" linear progression. Rather, inteliigenoe testing was, and is, a

controversial, and divergenth topic.

Nature of Intelligence Tests

| The history of intellectual assessment reveals that intelligence
teste have been misused, and ‘their results inappropriately interpreted.
Sarasan and Doris’ (1969) , and Kawin (1975) , cite a veritable llttany
of offences. Same of the more serious offences mcluded class:Lfymg
the poor as feebleminded, condemning different nationalities and races
/ on the basis of appearance. These occurrances have not contributed to
-the understanding or acdeptance of intelligence testing. Aspects of

intelligence tests that need clarification include the following:

A Clear Indication of What the Intelligence Test Measures:
They do not measure innate \'potentia.l, although earlier

- psychologists may have thought they were measuring potential.
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Many psycholoéists such as Jensen (1970), Clarizio (1979) and
Flaugher (1979) would appear to agree with Thorndike's statement that:
"There is no question that during the early years of testing there
was a good deal of enthusiasm and naivete in the use of the tests,
in (thinking about) what they measured - the concept of samehow
tapping native ability. I think that nobody at present would
contend this is the case. Everybody would acknowledge that we
would have no way of directly measuring native ability. What we
measure is the developed abilities the individual possesses at
a given level and point in time." (Thorndike, 1978, p.18)
Jensen (1977) seems to represent the current thinking regarding
what tests measure. He states that besides measuring a general factar,
to same degree, each test measures a sampling of intellectual ability,
out of a broad spectrum of abilities. Vernon (1979) goes further, by
suggestihg that an intelligence C should be added to Hebb's intelligences
A and B. This, he posits,would clzirify the issue of whether a peISOn. )
was referring to genetically based intelligence (A), the more general
construct of intelligence (B), or the result obtained an a specific
test (C). In agreeing that.a test measures specific abilities,
Thorndike (1959) and Salvia and Ysseldyke (1981) strongly recommend
that every test should be scrutm1zed as to what abilﬁities it proports
to measure, before it is used.
Criticism of intelligeﬁce testing has arisen regarding discussion
Of tests in a mamner suggesting that a fixed, imitable trait of an
individual is being measured, although it is the individual's specific
abilities at a given time that are being assessed. Both Anastasi (1970)
and Tryon (1979) have criticized psychologists such as Thurstaon, Jensen
. and Thorndike for making associations between a perceived test
performance, ;and a presunea mental function. Tryon is also critical of
Mercer, who has develoéed a system 'that is meant to evaluate the

educational potential of minority group students. Tryon feels that
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Mercer's cla im‘of being able to estimate potential has no validity

in thg light of present scientific methodology Mercer, 1977).

Bersoff (1973) points out that the psychologists themselves oontribute

to the confusion between ability and trait. lle foels that the practice

of describing even very simple ability measures in more general terms

may add more authority to the instrument than it warrants, and add

to the confusion, or misunderstanding of what it actually measures.

Fuller (1977) is critical of test result reporting. He questions

the adequacy of a single nuber representing the varied mental abilities

measured in an assessment. Aomrdiﬁg to Fuller, arriving at one number

interferes with our understanding of an individual as it lumps all of

that person's abilities into one amrphous whole. He feels that the

specific strengths and weaknesses that individualize a person sﬁould

be reported as such, without any attemptAto group them into a

meaningless nuuber. ] i
" In order to avoid these criticisms, Salvia and Ysseldyke (1981)

state most strongly that creaters of intelligence tests clearly

indicate the reasoning and rationale that form the basis of the

intelligence test, and what specific abilities it is intended to

| measure. Further, they should provide reliability an:i validity data,

based on well constructed research studies.

The Stability of I.Q. Socores:

- Bloam (1964) attempted to establish the stability of intelligence
over time, by rev1ewmg, and reanalyzmg research statistics fram
previous studles, as well as perfonnlng hJ.S own 1ongltudlnal
investigation. His intent was to establlsh what percentage of an V
individual's I.Q. could be accounted for at a geven age. He ooncluded

that infant qintelligenoe was not fixed and was affected by envirormental
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factors, Bloou felt that enviraswntal factors were mach less
significant after the age of thirteen. He also coneluded t hat.
individual assesaments were maxch more accurate in ostimat, ing

intell igence at every age level than were group tests/ These results
were tentative, as Bloan faced the saoe obstacles acoampany ing most
longitudinal studies, the attrition of subjects, and the intrusion
of extraneous variables.

Skodak and Skeels (in Jensen, 1973) in their study in 1945,
indlcated that babies given up for adoption by urwed mothers, had 1.Q.'s
significantly superior to their mothers. They concluded ¢hat the
enriched environment of the new hame accounted for the difference.

Hunt (1961) also felt that the envirommental influences were the
significant factors for the lower I.Q. scores of deprived and minority
group children. As a result, Hunt was a firm supporter of Project
Head Start, a United States government spansored program designed to
assist the intellectual development of environmentally impoverished
children,

Rosenthal and Jacobsan's (1968) study also suggested that
environmental influences could affect the intellectual development of
a student. Their study consisted of giving beé.chers the impression that
certain students could, or would soon, function at a highe.r intellectual
level. According to the researchers, the students identified as
"spurters" made significant I.Q. gains. Since these students were
actually identified at randam by the psychologists, they concluded that
the reason for these gains was the change in the teacher's expectatians.

™. /thal's and Jaccbson's findings have met with criticism from
\\—VW

their colleagues. Thorndike, reported in Crombach, (1975), felt that
the results should never have reached the publishing stage.

l6



Cronbach in the same article ’ fl.nds fault w1th the design of the
_ study, the way the data was analyzed, and w1th the fact that results
oontradlctocry to their conclusxans, received W .attention. .
Though’ Rosenthal defended his research and ocnclusmns (1973), Sattler
(1974) reports that the atte'upts to repllcate Rosenthal s study have
jbeen unable-:to arrive at similar conclusions.
Jensen (1973) strongly critieized the Skodak and Skeels study.
‘He cancluded that the researchers had overinterpreted incamplete data. -
He a]:s’o.suggested, that the results Andicating I.Q. differences
between mother and child, were stil;‘L\ campatible with his belief. in the
.i:ﬂmeritability of inteiligénoe, He has always affirmed, that '
environmental facft\ors can affect a person's intellectual development

to a significant extent.

Relatlve Advantages/Disadvantages of’Group and 'Individual\'l\ests :
Anastasi (1976) is quite camprehensive in her caverage of the
. advantages of~group tests. She suggests that they are a savmg in both
admmstratlm and sconng time, due to the fact that they usually have
a multiple choice format. They effectlvely standardize adtmnlst.ratlon
»procedure and do away w1th the need for spec1flcally trained experts.
| Group tests are also adequate gross screening dev1ces, and are
' ocnveruent to use when makmg between group, across. group, and
| 1osng1tudmal group camparisons. A weakness of individual assessnent,
according to wluians_and Kirkland (1971), is that if the examiner and
examinee are of different ethnic origins, or different Backgrounds, both
| biasness, and cormunication difficulties can arise. Bersoff (1973)
questlons the validity of an assessment result that is obtéu_ned in an .

opt.umm settJ.ng, in a one-to—-one situation. He suggests that since the .

17
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classroan and testing environments are dissimilar, the carry over of the

assessment results to ﬂm classroam will be minimal, Pi'esmnably, the

gr\oup ‘assessment setting resembles the regular edu\ca{:ional setting of
the child, thus, the group test results are more valid. On the other
hand, there are critics of group testlng. Thorndike and Hagen (1977)
pOJ.nt out that group tests a_llow for Im.mmal contact between the
adnunlstr;ator and student, making it difficult for the administrator .
to monitor éach student's progress. Further, the student has no roam
to record alternate nespdnses to the quespims, and the tJmed tests }
do not make allowance. for students who have different wotk rates.
There is little consideration of a student's level of preparedness
to perfom, and overall, these tests are of little value in clmlcal ‘ ' §
situations.

Sattler (1974) points out that individual tests are superior
to group tests, 'in that they are more adequate‘v predictors of
achievement, and they yiéld-‘ a more useful bp.icture> of éognitive
development. Anastasi (1976) ‘and salvia and Ysseldyke (1981) agree
that no placement dec.ls:Lon should be made an the ba515 of a group test,

and that one of the prerequisites should be an J.ndlv;Ldual assessment.

- The Inportance of Intelligence Assessment ResultS°

The relatlve m!portanoe of an assessment result would be ’
dependent on the perceptién of the evaluator. Generally, psychologists ' N

refer to the meaning of test scores in temms of their statistical

"~ significance, or their implications for theories and research.

Psycho\logistS such as Vernan (1979)., Thorndike and Hagen (1977), and
Bryan and Bryan (1978) agree that an intelligence test result is but -
one of the factors that contribute to the understanding of an individual.
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None of them have suggested that intelligence is the single most
important factor in the assessment of an J.ndJ.v1dual A numbér ofv
indicators point to the fact that ‘this position is not shared by
‘everyone. That individuals view intelligence as very important, is
mlmtw the reaction that followed Jensen's tentat.lve hypothes:xs
that there was a genetic camponent to the | I.Q. dlfference between blacks
and whites. C.’ronbach (1975) described this reaction ds immediate, H
emotional, and quite_. extreme. The reasons for such an unexpectedly
strong reactions will be explored in the following sections.

Recent studies indicate that educators tend to attach a great deal
of importance to an I.Q. score. In a study by Smith and Knoff (1981),
students taking courses in assessment, and psychologists in the schools, |
were asked to make placement decisions, after being given profiles of
students. Bot-h/s?udents and psychologists in the field tended to use
the . I.Q. sobre as the major support for their placement decisions.
In a similar study, Matuzzek and Qakland (1979) found that both
teachers and school psychologists; felt that t}:e I.Q. result was very
important in a plaéement &dcision. Barnes ‘(19-73) gave teachers
information about studenfs' intellectual ability according to a |
matched distribution schedule. He a:ncluded that when given intellectual
assessment J.nfonnatmn, teachers developed either positive, or negative
mental sets towards the students. An example of the importance of I.Q. .
scores in Alberta, is the fact that the criteria for cbtaining funds
 for children with special needs, is an individual assessment with the
resulti_ﬁg I.Q. falling within a given range (Goverrment of Albertaﬂ,'

Department of Education, Category "A" grants document).

o
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Beadings dealing with the nature of intelligence tests, including
the studies of Jensen, Vernan, and Cattell , lead to the canclusion that
the tests measure specific abilities at a given time. Intelligence |
‘te'st results may be influenced by envirormental, » adninistrative, and
procedural factors. As mtelllgence test results are but one of the
factors that are relevant in the assessment and understandmg of an
individual, care should be taken to avoid the overemphasis of the

\

significance of this area of testing.

Minority Group Bias in Intelligence Test'ing (i*iticismslléegarding'

‘Bias in Current Intelligence Tests
Themajor social issue in mtellectual assessment is the

controversy over the amount of bias a given assessment instrument
oontams The isste involved isvthe apprepriateness of the instrument,
for_.thesubjec_ts to wham it is adttijlistered. One of the most vocal
-gIoups in their criticism of established tests, is the biadc commnity.
Prior to Jensen's (1969) article, projects such as Head Start were

based on the assumption that the difference between the I.Q.'s of

blacks and whites was as a result of their generally poorer erw—z:romlental
ccndltlon. When Jensen postulated that genetic factors are more
significant than the environmental factors, criticism was then ‘

focusse'd‘ oan the assessment mstruzrent. R.L.Williams (1970) a .leading :
black psychologist, called for an immediate moritorium of a.ll‘ intelligence
testing until less racist tests were available. Macklin and Holman .-
(1976) tended to agree with Williams, adding that in their study of
Brooklyn blacks the test fonnat item dlfflCLﬂ.ty level and language
‘ of the test, in thls case the Iorge-‘Ihonw.dlke, was mapproprlate

. for the children it was intending to assess. In their study, Nichols

o~
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bilinguals to have better verbal and general reasoning skills,
In his research, Kittel (1963) did not use a measure that would
establish the level of bilingualism of a child. Instead, he

establlshed whether the parents spoke another language, and

classlfled the chlldren of parents who did, as ocaming f]:tm a bllJ_ngual _

environment. He assessed bilingual students in Grade three and again
when they were in Grade five. He concluded that at the Grade three
level, assessment of bilinguals should be approached with cautlon as
they might not yet have adjusted to the svltchlng back and forth
between cultures. By Grade five, Kittel felt test results would
generally indicate that the chlldren from a bilingual background
were performing at 1east as well as the wnilinguals. ‘

Ewanyshyn (1978) analyzed the effects of a Ukranian emmersion
program, on students who were preaam.nantly Engllsh speaking, and
concluded that no detrimental effects occurred in the areas of
~intellectual developrent, or academic aehievemehts. In fact, the |
”students' achievement was considered satisfactory in both the1r English

skills and their Tkranian language ability. Moss (1979) studied the
effects of learning another language (Hebrew), on the reasoning
abilities of the students. She referred to these students as "pseudo |
bilingaals" as they were just in the 'init.ial stages of learning Hebrew.
-Moss concludes that even with only part time experience J.n another”’
language, students tend to show superior reasoning ability over those
who are unilingual. The resuits of present sttldies seem to indicate
that bilinguals, and those who oofve from bilingual environmental
backgrounds, benefit in their intellectual development from the |

experience.
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Suggested Alternatives to Present Intelligence Tests:

The c:riticisrﬁs of the present intelligence‘teéts, that suggest
that certain individuals, or races are box'n with more limited
cﬁépabilitiés, are quite understandable. As Kamin (1975) points out,
no one would wish to be categorized as intellectually inferior, as this
carries a social stigma. However, as the NAACP Report cn Minority
'I‘esting_ (1976) indicates, same form of assessment is necessary. The
critics, who claim that the present tests are biased against minoi:ity
group members, ﬁave suggested alternatives. Same of the suggestions
for improving the present testing methods amount to modifying the
existing instruments and procedures. Hynd and Garcia (1979), in a
study of Navajo In‘dians using the WISC-R, obtained similar results as
did Cundick (1970) studying southwest Indians, and St. John ct. al.
(1976) studying Indians in northern Ontario. The Indians in all three
studies performed better on the performance, than on the Verb;al tests.
They suggested that in the assessment of Indians, the two scales not
be cambined. 'I'hey also recommend that the verbal score be used to
judge and measure school achievement, a’ﬁd the performance score be
viewed as the individual's intellectual potential. In their study of
Indians in British Columbia, Seyfort et. al. (1980) reccmends extreme
caution in the interpretation of subtest scores. According to theLr
analysis of the data, a number of items d6 not oozntrlbute
significantly to the total test vapianoe. They feel that there is é
danger of overinterpretation of test results. B.’S.. Pray (1979) proposed
that four subtests 'of the WISC-R' that are the most heavily culturaily

‘ laden, Information, Ocmprehepsion, Vocabu]ar& and Picture Arrangement,
~ need modification in their sdoring system if they are to be useful in
assessing handicapped Indlan chlldren He feels the fox;rula he has
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devised would be useful in this area. Hays and Smith (1980)
recammend that a Raven's be used in conjunction with a WISC-R, when
assessing juvenile delinquents who are members of a minority group.
They feel each test measures aiffe.rent intelligence factors, and by
combining the two, a fairer estimation of an individual's intelligence
can be obtained.

Other Iesearchers have gone further with their recammendations.
In their stulies of the Indians ‘and Metis in Alberta, MacArthur (1962)
and West (1962) both conclude that intelligence tests with a verbal
component are not appropriate for the population, as they are biased
against the Indians énd Metis. They suggést that a nonverbal -test,
such as the Ravgn's Standard Progressive Matrices, with its heavy "g"
factor loading, is a more appropriate instrument. Mac:Don&}ld and
Netherton (1969) who performed stuﬁiées in approximately the same
region, reached sjmilvar conclusions. |

In their variatjon of testing procedure, Carlson and Wiédl (1980)
incorporate a learning camponent. They call this .proéedure "dynamic
feedback™ and, as it cambines leaxning.with" assessment, they feel the
prooedure offers campensatory gains for mmorlty children. Williams
(1971) , dissatisfied with the avallable assessment J.nstnm'ents created
the Black Intelligence Test for Cultural Hamgenelty (BITCH) . It
| consists of vocabulary and expressiors caamn to ghetto children.
The author claims it is an intelligence test for poor\blacks and a
sensitivity instrument for whites (BITCH, in Buros, 1975). deAvila
(1974) based his assessment procedure on the stages of intellectual
development that had been proposed by Piaget. He stated that, as every -
child went through these stages, his assessment proce&ure wouid be less |
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biased than presently available tests. Calling the procedure the
Program Assessment of Pupil Instruction (PAPT), he devised four
Teasures, a cartoon conservation scale, a water level task, a figural
. interactions test and a social test. It is yet to be determined how
adequately this procedure will surplant present tests. | |
Mercer (1977) has developed an extensive assessment procedure
which includes measures of an individual's health, socio—econamic .
status (S.E.S.), faﬁdly environment and a WISC-R soore. The procedure
is called the System of Multicultural Pluralistic Assessment (SOMPA).
She is of the opinion that the only reasonable way to arrivé an an
estimation of a person's potential mental abilities is by considering
al’l factors that can ‘influenoe their developmert. The SOMPA procedure,
according to Greenleaf and Smith (1978), has rectified the cultural
bias previcusly associated with special class placements in Louisiana.
Though SQMPA was developed with a Spanish speaking populaticn as the
reference group, More and Olderidge (1980) feel that the procedure

holds pramise for use with Indian children as well.

NS

Defence of Present Intelligence Tests:

’

Though psychologists clairing cultural bias have been vocal, others
who disagree have also came forward. Jensen (1975) presented a
statistical analysis of a series cf tests administered to blacks and
whites. He found no difference between the groups in the intermal
consistency of their responses, reliability, error distractor‘clnioe,
or item difficulty order. He cnncluded that the WISC-R, Stanford-Binet
and Raven's Progi'essive Matrices Test are not biased against blacks.
In his research, Miele‘ (1975) found no evidence of bias in his factor

structure analysis of black and white performance on the WISC-R.



‘ | There ai:e also more specific criticisms of the eonse%{uences of
present day assessment techniques. Mercer (1974] points out that'due
to testing for placement ‘in special classes, there is an over-
repfesmtation of Mexican-Americans, blacks and other minority group
menbers in special classes. She feels that these spec&{al class
vplacements result in lower teachers' expectations of the students,

: 1eadmg to an J_nferlor educatlon of the students , and resulting in
limiting thel:c hlgher educatlonal and career opportunities for llfe.
'Mercer ahdotherswlmfelttheéaneway, weresocogentmtheu:

arguments, that as a result, the courts have terminated the

intellectual assessment of minority group manbers in the San Franc:.soo .

SChools (Cohen, 1977)

At the classroom level, critics o% intelligence testing are
concerned vwith the evideﬁt importance teachers place on test results
(Matuzzek and Oakland 11979), (Smith and Knoff 1981). In a recent
study Cuttance (1980) found that teachers placed a great deal of

_importance on the previous years" results, found in the cummulative
records of the students. The teachers felt that these results were
Avaluable in setting educational objectives for their pupils. Cuttance
feels these flrldings indicate the importance of hav:mg only accurate, |
| -reliable and appropriate assessment instruments used as the assessment
results w111 be recorded and. future teachers will rely on that
,mfom'at;x.m.

.There‘is eriticis:n ef eesting aﬁ the individual level askwell.
The consequences, of being labelled are well documented by individuals

" such as Hobbs (1975), Fine (1975), Fuller (1977), and Mercer (1973a).

They agree that labelling scameone as being mentally retarded, or |
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handicapped is a stigma that they may carry the rest of their lives. .
They feel it affects a person's feeling of self _.worth, the level of his
aspiratiogis,v the way he relates to others, and the quality of his life
in general; Tucker (1980) points out that as a result of, these

ad
W

critfeisms of over-representation of minorities in special classes,
the trend is towards classifying the same student's "Learning Disabled".
He feels that a relabelling process has bequn, with the intention of
renov:i_hg large pmportions of the minority group students out of the
regular system. B ,

In defending the intelligence testing of minority"group ﬁmbers,
Green (1978) points cmt that the testing is useful as it reflects the
- shortcamings of the present systan in meeting minority group needs.

Jensen (1975a) defends the testing on the basis that the results should

lead to the development, and implementation of appropriate educationa_l_-
objectives. Sattler seems to sum up this posn:lon well when he
states"”

"Test scores -should not be accepted as fixed levels of either '\
performance or potential; instead, they may be used to determine
the magnitude of the deprivation that is to be overcame by a
planned program of remedial activities. Scores can also be used

to campare disadvantaged children with one another. Still another
way in which scores can be useful is to compare the child's current
test performance with his previous test performance. In the last
analysis the examiner and other test users must accept the
responsibilities involved in interpreting and in using educational
and psychological tests". Sattler, 1974, p.46.

Implications of the Review of the Literature for this Study

Proposed theorles of intelligence appear to be ocmmg closer in their
posxtlons. The consensus appears to be that there is a general ‘ .
intelligem:e factor in each intelligence testﬂ,mch is present to a greater
or lesser degree, dependiﬁg on the nature of the test. The second point |

of agreement found in mtelllgence theories is that both.the environment
. O /‘":‘
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and heredity contribute to the development of intelligence ¢ but to
what degree is still an wresolved issue. |

‘ A premise thatseems to be generally accepted- is that intelligence
tests do not measure innate potentlal There is also agreement that
intelligence tests measure specific mental abilities, and not
intelligence per se. The mentalb'abiliti»es measured are not fixed in time,
and are subject to environmental influences. Group intelligence tests
are quick and convéniént ways of arriviﬁg at an approximate measure of
intelligence or for group camparison purposes, but they lack the
clinical accuracy of individual assessments. The importance of an I.Q.
score should not be overestimated and should be viewed in context with
other behavioral and a.bility measures.

‘A social issue of primary importance.in intélligence j:esting is

the 'question of the appropriateness of the test for minority groups.

Though the controversy is by no means resolved, it appears ::hat certain
&

" culture-reduced tests and the WISC-R and Stanford-Binet are reliable

instruments. However, it appears necessary to use extreme caution in

. scoriﬁg and interpreting the results when the tests are used with most

minority gmips._ An exception occurs with groups who have a European
background or French Canadian background. Though caution should be |
used when asgessing the intelligence of young bilinguals, they do not
appear to be handicapped on their test results by being exposed to

, another culture. In fact, their 'lat;er scdres tend to be higher than those

i

of unilinguals. . A &
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"The validity of a measurement consists in what it is able to

accamplish, or more accurately, in what we are able to do with

it. The basic question is always whether the measures have been

so arrived at that they can serve effectlvely as means to the

given end." (Kaplan, 1964, p. 198) :

The fear of critics of :Lntelllgence testing is that the end
.result will be a retention of the status quo for minority groups,
allowing limited opportunities for upward mobillty. They are concetned
about vra_ces being labelled intellectually inferior and about minority
group children belng treated, and educated, as inferiors. They strongly
- oppose chJ.ldren belng labelled as mentally inferior, espec1ally when the
children came to accept the labels themselves.

'I‘hose involved in testing claim their motivation for testing is
to better understand the individual and thus, be more responsive to
then_é- needs. There are two questions/not yet resolved. What specific‘alv_l‘y
are the intents of the individuals who endorse intelllgence testing and
use the test results, and are concerns ‘of the critics of :Lntelllqence

testmg Justified?

Specific Significance of thé Review for this Study:

Inplications of the review of the literature suggest that all
: 1nte111genoe tests contain a general intelligence factor. Further, each .
intelligence test measures specific maqtal abllltles. 'I'h\"en dlfferent
intelligence tests are used as screenmg devlcee, generally nonidentical
populat:.ons are identified. | o |

"A rev1ew of the llterature also indicated that mJ.norJ.ty groups
tend to score lower on standard intelligence measures. This could be due
to genetic influence or environmental factors. The consensus is that it
is likely '\an winteraction of both. Native children in particular perform

more noorly on tests requiring verbal abilities, than on nonverbal

34
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inteliigence tests. cﬁlture fair tests such as Paven'sStanaard
ngressive Matrices appear to be 'lessvbiased' m assessing the general
intelligence of native students. |
The minority groups that are the exception, that is, that do not
- .appear to be penalized by intelligence testing, are those of French
Canadian or European language backgrounds |
The importance of careful consideratién before administering any
intelligence test, especially when members of a minority group are to
be assessed, has been ésrxphasized in the literature. It is evident that
before a test is used it should at least meet the following criteria:
- » The test should back up tts claim, of testing specific abilities,
with statistically significant information, concerning its validity
and reiiability, 6n the basis of studies done using the test. The test
must be appmpriate; in terms of age, maturity 'level, and admihistrative
format, for .the group to be assessed. The results of the tests have to
be useful, that is, they must be in a form that allows them to be
cambined with other information, in planning teaching strategies, and |

setting educational goals.
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CHRPTER 3
The summary and implications of Chapter 2 underline the

importance of a critical examination of an intelligence"ftest before

it is administered and the results recorded. The Lorge-Thorndike will
be examined in the light of how adequately it identifies underachievers
(as), in a populatioh of students from different cultural and

language backgrounds. The primary question is concern regarding many
beta type errors occur when the I-T is used as a screening instrument.
Raven's Standard Progressive Matrices will also be assessed for its
utility in identifying UAs. This chapter will review the data gathering
procedure, describe the"population, review the measurement iﬁstnmnts,

and describe the data analysis procedure. In Ta\xble 1, located at the

ernd of this chapter, will be found a list of abbreviations, accampanied

by their definitions and references as used in this stddy.
Po tion'

 The population consisted of students in Grades 3 through 8, in
attendance at three Catholic schools in the Cold Lake ~ Grand Centre
area. ’I’hese three schools form the eastern extremity of Lakeland

Cathollc School Division No. 150.
The study was camprised of 341 students, of whom 332 had

‘campleted data. Of the remaining nine, six moved and three had

incamplete data. Ofthe332 students, 61we.re1nGrade3 55 were in
Grade 4, SSweremGradeS, 55were1nGrade6 54were1nGrade7

and.52wereinGrade8.

Data  Gathering Procedure

An informal survey revealed that fewer than 20% of the students

were conversant in another language. Rather than attenpting to determine

. the degree of blllguallty of each student, Klttel's (1963) ccncept of

-36-



37

NN
bJ.lmgual background was used Kittel's premlse was that children are
influenced directly and indirectly by their parents® knowledge of _
more than one language. In agreement with this premise, the parents
of the students were cozntacted and queried as to the extent of their
knowledge of another language. The two criteria "iaelltifyihg a student
of bilingual backgioﬁnd were: Whether the parents knew another
languagé, aﬁd whether they spoke it at home. ’ _
| On the basis of parental reports, the students were classified
‘into five groups; Group 1 - the Eng]-_ish speaking Lmil‘inguals,.
Group 2 - those >f‘n:m a' French Jbilingual background, Group 3 - those
with a Cree language backgmund , Group 4 - the studeﬁts whose pai*ents;
spoke Chipweyan, and Group 5 - those whose parents spoke a language
.other than the one specifically mentioned. Of the 332 students, 111
were classified Group 1, 67 ciassified as Group 2, 86 classified as
Group 3, _31 classified as Group 4 and 37 classified as Group 5.

Annually, in May, the students in these three schools, in Grades
3 through 8, are assessed on the Canadian Tests of Basic Sk.i.lis
(CfT.B.S.) . With the lconsent of lLakeland thhollc School Division, this
year the same students were also assessed on the Lorge-Thorndike and -
‘the Raven's. As the tesfing involved seven sittings per grade, care
was taken to svoid assessing elementary students more than once per
day. InGrades?andBthemaxummofammJngandanafternoon test
| occurred cne t:Lme only. The students were well supervised with
‘monJ.tors constantly making certain that the students observed proper

r'pmcedure, and were no{: making cle.rlcal errors.
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The instructions were read alouwd and in a consistent manner, as
the administrator was very familiar with the instruments. The test
settings were camfortable and, given the fact that these were group
tests, relatively free of distractions. In this study, the Wechsler
Intelligence Scale for Children - Revised (WISC-R) is used as the
criter_ion feference to campare the adequacies of the Baven’s and
Lorge-Thorndike. in identifying UAs. An individual is assessed using the
WISC-R for one or more than one of three reasons: 1) when a student's
progress is erratic or inconsistent with a teacher's expectations,

g referral‘is‘subnitted requesting an individual assessment, 2) students
‘are assessed as a screening device to ascertain their appropriate
intelligence category When a student's pe.rformanoe is weak on both
teacher made and st:andandlzed tests, he is assessed to see if this may
be due to a SpeleJ.C weakness, or to an overa]_l weakness of his mental
abilities, and 3) students who have been placed in a renedlatlon

setting or a resource rocm are regularly reassessed, to observe

whether any significant changes have occurred in their overall
intellectual’ ability or in their pattern n of strengths and weaknesses.

Of the 332 students, 77 have been assessed with the WISC-R;

27 of the 111 in Growp 1 (24%), 16 of the 67 in Group 2 (248) , 16 of the
86 mGroup 3 (19%), 11 ofthe 31 in Group 4 (35%), and seven of the
37 in Group 5 (16%).

The Measurement Instruments

The C.T.B.S. is used in this study as the stahda.rdized, norm
referenced achievement measure, to which an i:ﬁividual's intelligence
test performance can be campared. The WISC-R is the criterion reference,
by which the other two intelligence measires, the Iorge-Thorndike and
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the Raven's, will be judged in texms of adequacy in identifying UAs,

The Canadian Tests of Basic Skills (C.T.B.,S.) _ v

The C.T.B.S. is a Canadian achievement test based cn the well
established Iowa Test of Basic Skills which was developed in 1935.

It was modified to reflect Canadian content and o_bjectives in its
subject;areas. It was nomed on representative sample of the Canadian
population (Hieronymus and King, 1975).

The C.T.B.S. is composed 6f tests in the areas of; Vocabulary,
Rea_ding- Compfehension, Language (four subtests), Work Study Skills
(three subtests) and Mathematics (two subtests). The édipors of the
tests, Hieronymus and King, state that the tests are not intended as
neasﬁres of subject content. Their intent is to measure only generalized
intéllectual skills and abilities.. Their reason_mg for not supplying
 Subject specific test is:"The qreat heterbgeneity of school-to-school
variability, in curriculun organization, and content also makes it
impossible to supply tests in these special subjects that are well
adapted t® most local situations.” (p.6) ”

Accordmgtotheedlr}s the rellabllltyoftheCTBS was a
major consideration in the const.mctlm of thelr tests. To ensure
reliability, they have made the battery longer than most achievement
tesf: batteries. Their split-half reliability coefficients are based on
populations ranging from 406 to 540 at each grade level. The reliability
coefficients range between .86 and .89 on the Vocabulary test, between

.91 and 930ntheReadJngCarprehens:Lm test, between 94 and 960n
the total Language test, between .90 and .93 on the total Work Study
Skills test and between .88 and .91 on the total Mathematics test

(Hieronymus and King, 1975, pp. 52-54).
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The editors have assumed Cranbach's position in their discussion of the
validity of the C.T.B.S. Cronbach had stated that "validity is the task
of the test‘ interpreter” (in Hieronymus*and King, 1975, p.40). The
editors feel that in ordei: to ensure the suitability of the test for
any glven region or school “the perspective user should take the testl.
That is the items and tests should be judged as to t-heJ.r approprlateness
for the students being assessed. The editors have added, that before a
measure to which it is compared should be noticeably superior. As they
have not presented camparative validation ‘statementsv, it appéars that
they have not found a superior battery with which to compare theirs..
This may be due in part to the fact that there is no camprehensive
.Canadlan achievement battery, other than the C.T.B.S., at the present
time. The teachers in the three schools involved, following the advice
of the editors of the C.T.B.S., took the vtest. They reached a consensus
that the Work Study Skills test was not appropriate in both content

and difficulty level. It has, therefore, been amitted from the test
‘battery. The teachers further concluded that the batte.ty was both
appropriate and well canstructed.

The Wechsler Intelligence Scale for Children - Revised (WISC-R)

'The WISC-R consists of 12 subtests, six in the Verbal Battéry and
six in the Performance Battery. The Mazes in the Performance Battery
and the Digit Spanm the Verbal Battery are not used in arriving at the
" Deviation I.Q. -(D.I.Q.). The Digit Span test is quite often used as a
supplatmtai measure of an individual's short term auditory memory
ability. The five subtests that compose the Verbal Scale and are used
in arriving at the-D.'I.Q. are; Information, Cdprdmsim, Arithmetic, _

Similarities and Vocabulary. The five subtests that compose the
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- .
Performance Scale arej Picture Campletion, Picture Arrangement, Block
Design, Object Assembly and Coding. |

| The raw scores on each subtest are converted into scaled scores
that range from values of one to 20. The total of the five scaled
scores in the Verbal Battery are converted into a Verbal scale D.I.Q.
with a mean of 100 and standard deviation of 15. The same process is
repeated to arrive at the Performance scale D.TI. Q. The ten subtest
scaled scores are totalled and converted mto the Full Scale D.I.Q.
(Wechsler, 1974).

IA creating the WISC'—R,, Wechsler intended his test to measure the

overall ca\pacitj of ankinc-iividual. The test was to assess an individual's
ability to understand, and cope with th/e,,wgrld around him. He.did not

establish an hierarchical order for the subteste,‘ as he felt they all

{
\\

" were necessary camponents of the test (Kehn, 1975).

The reliability of the test was based on the ten subtests used in
establishing the D.I.Q.s. Split—_half reliability.coefficienté were
reported for the 71/2, 101/2 and 131)2 age levels. The coefficients
ranges are; fram .92 to .95 for the Full Scale, .88 to .96 for the
Verbal scale and .86 to .90 for the Performance scale. _

Sattler (1974), Jensen (1975), and Dean (1980) review mumerous’
studies attesting to the reliability of the WISC-R and its valid use as
‘an assessment instrument with nurbers of minprity groups. The major
poss-ible drawbacks of the WISC-R _include the posAsib'ili-ty of assessor -
bias (Mercer, 1972), the subtest results may be overinterpreted
(Seyfort et.al., 1980), and the focus of attention may be on the Full
Scale score, without due attention being giveﬁ toﬂthe separate. Verbal

and Performance scores (Hynd, 1979).



The Canadian «‘I“oxge—’l'horndike Intelligence Tests (L-T)

The L-T is intended as a measure of abstract intelligence which is
defined by the authors as "the ability to work with ideas and the
'relationships among ideas" (Lorge et.al., 1967, p.3). The authors feel
that abstract intelligence is closely linked to academic achievement.

The Canadian version of the L—'I'was adapted from the American
‘ version by E.N. Wright. It was standardized and normed on the same
Canadian population as the C.T.B.S. for grades 3 through 8 as part of
an integrated program. N

The L-T consists of a Verbal and Nonverbal Battery. The Verbal
Battery contains five subtests: Vocabulary, Verb;l Classification,
Sént_ence Campletion, Arithmetic Reasoning and Verbal Analogy. Each
subtest is seven minutes in duration. 'I'he Nonverbal Battery does not
rely on reading abilities, as it is camposed of pictoral and numerical
items. It has three subtests: Picture Classification, P:Lctoral Analogy _
and Numerical Relationship. Each of these subtests are nine mmutes
long. ) _ A

’I'he.ré are six levels of this test ranging from A to F. The levels -
are generally meant to cornespond with grades starting with the use of
1evelA1nGrade3 Theauthors suggest that a given area may choose to
alter this procedure, when they take the socio—econamic status of the
comunity, and the ability level of the students into ccnside.ration.
For example, the authors reoatmendus:.ng level A with a Grade 4 or 5
class 1fthesoc10—ecmamc statusofthecarmmltyls low and the
students demonstrate below average academic ability.

" The manual supplies tables for each test l;avel and battery to

convert raw scores to D.I.Q.s. The I-T FuliScale I.Q9. is camputed by
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adding the Verbal and Nonverbal I.Q.s, then dividing by 2.
The authors provide odd-even reliability statistics for each level
of both batteries. They based on populations ranging from 511
students in Grade 3 (level A) to 598 students in Grade 7 (level E).
The reliabilities for the Verbal Battery range fram a high of ;95 at
the Grade 3-A level, to a low of .83 at the Grade 8-F level. The
Nonverbal reliabilities range/,fé\ .93 at the Grade 3-A level, to .89
at the Grade 9-F level. ;uthors state that as the intercorrelations
between the Batteries éj:e lower than the reliabilities of the Batteries
(ranging fram .68 to .55\>> ‘:{sults of the Verbal and Nonverbal Batteries,
as well as the Full Scale I.Q. socore (Lorge et. al. 1967, p.29).
'Ihe" authors of the manual offer no validity data using a Canadian
pdpulation. "I‘hey base the validity of the I-T on its correlations
with other older tests in America. They state that the L-T Verbal
Battery correlates in the high 70's and low 80's with the WISC-R
Verbal Scale, the Stanford-Binet and the Verbal Reasoning and Numerical
Abilities sections of the Differenﬁial Aptiﬁ:de Tests. They also state
that the L-T Nonverbal Battery oorrelaﬁes in the high 60's and low
70's with the same tests (Lorge et. al., 1967, p.29).
ﬂnlﬂrhasbeenusedmnm studies.WeﬁandMacArthur
(1964) found the Nonverbal Battery appropriate for the intellectual
assessment of Indian and Metis. Purl and Curtic (1970) concluded on the
basis of their study that the I-T was a better predictor of academic
achievement with minorities than either the Raven's or WISC-R.
Fisk (1975) used the I-T as the intelligence criterion for identifying
' the learning disabled. From the literature, it would appear that the
L-T is a well established intellectual assessment instrument. Its

appropriateness, and/or usefulness, in reference to the population in



this study has yet to be determined.

Raven's Standard Progressive Matrices (the Raven's)

The Raven's consists of 60 problems divided into five sets of 12.
The first problem in each set is quite simple. As the problems in each
set increase in difficulty, they offer a leaming experience to the
test take, indicating to him the operations required to answer
 successive problems. Each problem consists of a large, boldly presented
pattern with one peice missing. The individﬁél chooses from one of the
alternatives presented on the bottam and records the number of his
choice on a separate answer sheet. There is a minimal amoynt of
instruction needed in group testing situations as the first problem is
worked out very carefully and thoroughly with the whole group. Scoring
is simple as it consmts of totalling up the number of correct respo»nse;.-s’:1
There is not time limit for the test, but everyone is usually finishedL
in less than an hour.

The author desca?bes the Ravei&gas a "test of observation and

 clear thinking." (Raven,1960, p.Q} & 1 feels that it should be used in

conjunction with the Mill Hill Voca i ary Scale in the assessment of

L T

an mdlndualAccordJ.ng to the author, it is not.in itself a test of
general intelligence. He does, however, mentioned in the same paragraph
that it was found to have a "g" loading of .82. Raven states the test-
retest féliability of the instrument varies with agr group from .83

to .93. He validated the Raven's by correlating it with the Terman-
Merill scale and found correlation to be .86. Burtner (in Buros,1975),

in his review of the Raven's, found it to be a useful assessment
instrument. He felt it would be partiaﬂérly appropriate for assessing
members of ethnic or m.fnority groups, and individuals who have difficulty
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comumicating. MacArthur (1967), 1‘.n his study of Eskjmos and Meti#, used

theRavenswlthouttheMlllHlllVocabtﬂ.arytest HefoundtheRaven,s

a more culture faJr way of assessmg the mtelllgence of these two \/dv
i)

groups. Jensen (1970) , in his rev:.ew of the studies where the Raven's

had been used, came to the conclusmn that it was a reliable and

unblasedmeasureof g . Hefeltthat 1twasva11dtousetheRavens
with any minority group. As the llterature md*ated that the Raven's
was a widely used test with minority groups, it was J_ncluded in th.lS
study to answer two basic questlons Does the Raven's 1dent1fy the.
same students as underachlevers as the I-T? Does the Raven' s

1dent1.fythesanestuientsasUAsastheWISC—R

‘Data Analysis Procedure

The .students fram the three schools were initially grouped by

grade. Their raw scores on the C.T.B.S. and Raven's were normed on their

gradegmxpandcmvertedmtozscoresZscoresarestandazdscores

mthanmxaofOOarﬁastandarddevmtlmoflo The L-T Verbal and
Nonverbal\(L-'I‘ (V) and I-T (NV), respectively) I.Q. scoreswerealso
. normed .for eachgradeandcmverted ‘mtozscones The only scores not
nontedbyg'radeweretheWISC—R DIQs.'medemsmntoretalnthe

meanat100andthestanda.tddev1at1mat15wasmadefortmreasons'

- The number for,eachgradewas‘extrerelysrall. Further, the students

assessed on the WI'SC—Rv were not a' random sample, and were atypical
due to the selection process.

The standard scores for each mdlv1dual hav:.ng been establlshed,
-~ the stt.\dents were regrouped in accordanoe with the flve language

class1f1cat10ns Pearson pmdwt—nm\ent correlat:l.cms were performed to

detemune the oorrelatlon coefficients (r), that 1s, the amount of -

45
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agreement between the various ’intelligence tests and the C.T.B.S. results.

The means and standard deviations of each group in z scores wqre

L establlshed A cne way analysm of variance (ANOVA) was done u::mg

the Scheffe procedure for uneven groups. This wiis to determine whether

there was a significant difference in means between groups on the

¢.T.B.S., Raven's, I-T (V) and I-T (NV).

e The next 'step was to subtract each individual's score on the

I. C.T.B.S. fram their score on the Raven's. If the difference was -1.0

or more negative, the individual was class.ified ‘as an QA (Overachiever)

as his achlevement score 51gn1flcantly exceeded his intelligence

result., If the dlfference was l 0 or greater, he was cla581f1ed as an

WA (Underachiever), as his intelligence score significantly exceeded

his achievement result. 'Ihoseﬂwhose scores fell between the two

extremes were classified as NSDs (‘I‘heir results reveaied No Significant

Difference between J.ntelllgence and achievement) . This same procedure -

wasfailowed for; the L-T (V) - C.T.B.S., IL-T (NV) - C.T.B.S.

L-T Full Scale (FS) - C.T. BS., WISC—RVerbal V) -CTB S.
SC—RPerformance (P) - C.T. B. S., and WISC-R (FS) - C.T.B.S.

Usmg the categorles of oA, NSD and UA, a series of Cross
tabulations was performed to determine the. extent of agreement of the
:Lntelllga'xce measures class:.flcatlons The final procedure was the
'creatlon of scattergrams They deplct the degree of agreement of the
WISC-R (FS) ' L-JI‘ (Fs), andv the Raven's more graphically.

“n
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TABLE 1

Table of Abbreviations and Symbols Used in This Study.

ANOVA =

C.C.AA.T. =

C.T.B.S. . =

D.I.Q. =

F.s) =

I-T =

N.S.D. =

(W) o =

The Raven's =

Stanford- )
Binet =

W) =

WISC-—R &=
@N ”,?;“j‘.;

. o
8 SRR

P

Standard Score on intelligence exceeds

Analysis of variance (one way and using

Scheffe procedure for uneven groups)
‘Canadian €ognitive Abilities Tests (a

fairly recent group intelligence test
nornmed in Canada)

Canadian Test of Basic Skills- (a norm
referenced Canadian achievement battery)

Deviation Intelligence Quotient

Full Scale (Used with both the WISC-R
and ILorge-Thorndike) _

: s
The Canadian Iorge—Thorndike Intelligence
Tests (group tests)

~ Number

'No Significant Difference (Less than one

Standard Score between achievement and
intelligence test results) .

Non-verbal Battery (with the L-T)

o+

" Overachiever (a student whose standard score

on an achievement test exceeds his standard
score on an :mtelllgence test by 1 standard
deviation or more)

-

Performance Scale (with the WISC-R)

Pearson Product moment correlation

coefficient A

o

The Standard Progressive Matrices (author 4§

J. C. Raven) ‘ \\

Significance

Stanford-Binet ’ Intelligencé}z” Test

(individually administered)

-standardsooreonactuevenent

. Verbal Scale (wl'm used in oonjmctlon w1th

the WISC-R Verbal Battery (when used in

Wechsler’ Intelligence Scale for Children-
Revised (individually administered test)
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GHRPTER 4

A_nalysis of the Results
This chapter sumarizes the results of the data analysis performed -
in this study. The initial data to be summarized is presented in Table 2
where the means and standard deviations of the C.T.B.S. and Raven's
raw scofes, and I-T (V}, and (NV) D,.I.Q. vscOres are presénted_for each
grade. This summary is followed by one focussing on the standard score
means, and standard. devz_atlons of the flve language groups. The summary
will also incluwde the ANOVA of the group means on the different tests.
A section will follw acarrﬁ.ning the extent of the correlations of the
measures for the 1anguage groups. The final section will s\mnarize the
crosstabulatlons that result when dlfferent intelligence measures are

used in arriving at the Qa, -

Means and Standard Deviations of Grouped Data by Grade

'I’h:a\ data in Table 2 summarizes the scores on each variable by
grade. Three trends are evident in this summary. The first t.rend appears
to indicate that the C.T.B.S. mean scores improve by grade, as they
case £rom a mean Of 71.39 at the grade 3 level, to a mean of 98,24
‘grade 7 level. The increase in the total muber of items S

level accounts for most of the difference in raw score means.

 percentage of correct responses at each grade level. The data indicates
that the greatest difference between percentage means, at the extremes,
is less than 2 percentage points, or lesé than 8 percent Appendix A

inclqies»ciisﬁ.rimuon charts for the various assessment instruments. B
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. TABLE 2
Means and Standard,&i?j;igns of Achievement and I.Q. Raw Scores'
By Grades
C.T.B.S. - ‘ .
Grade Mean  Standard Deviation % of Item Correct
3 N=61  71.39 28.76 258
4 N=55  81.04 31.96 26%
5 N=55 92.29 31.37 27%
6 N=55 97.71 31.42 27%
7 N=54 98.24 32.25 26%
8 N=52  95.69 30.94 253
RAVEN'S _
w3 29.90 10.23
C 4 35.56 . ~10.54
5 139.58 - 9.48
6 40.50 9.05
7 42.80 7.57
8 44.67 7.97 )
L-T (V)
3 93.26 19.93
4 97.28 18.38
5 94.09 15.03
6 93.25 17.76
7 94.87 15.45
8 92.81 -~  14.53
L-T (W)
; 3 96. 62 19.61
4 104.02 21.64
-5 101.38 15.78 )
6 102.86 18.66,
7 110.93 18.05
8 104.35

14.40
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Asecmdtrend that is apparent fram the data, is that on the
Raven's the mean number of correct responses increases with each grade
‘level. This difference is not attributable to a difference in item
totals, as e\}ery grade takes the identical test. An additional feature
of this trend is that the mean difference‘fmn one grade level to 'the |
next decreases w:Lth each subsequent grade. 'I‘he differenee between the
means for grades 3 ard 4 is approximately 6, wl%tle the difference -
between grades 7 and 8 is less than 2 The s:multaneous trends of
mcreased accuracy and\ decreasmg difference with each hlgher age level
. are oonsistent with the test norms, as presented in the manual (Raven,
k1960) The norms however, do not appear to be appropriate for the '
population in this study, especially in the lower grades\ The nonns ' ‘
indicate that a9 year old attan_mng a score of 24 would be at the 50th
percentile. 'I’l'x:mgh means are not dlrectly J.nterpretable as percentl_les,
for the grade 3 students, whose mean age is slightly 1ess 4than 9 years,
._the mean score was slightly less than 30. This dJ.fference between the
publlshed norms and the results of this study tend to support MacArthur's
(1962) contentlm that locally developed norms are needed for the Raven's.

Another nota.ble trend that is evident in the data in Table 2 is
th.at at each grade level, the students perform better on the L-T (NV),
than theydldcm the I-T (V). Hynd (1979), among others, had noted that
this trend has ex15ted for Ind;an children, for the data fran this
study suggests that superior (W) to (V) scores occur generally
‘thr?ug}but this pééulatim of students. An additional observation is
that the difference between the V), and (V)‘ tends to increase with
each grade level. At the grade 3 level, the difference is approximately

3 points while at the grade 8 level ,the difference is approximately 12

~
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points. This report apémximates that reported by Sattler (1974)

| In cohcluding this review of the graded data, two additional points
are deserving of mention. All of the D.I.Q. means are less than 11 points
from the standard mean of 100, and th_e mean percentage of correct

" responses does not significantl; differ between ény two grades. This
in?icategs that academic and intellectual ability is fairly evenly
distributed throughout the grades. | ‘

Standard Score Analysis

For the analysis that follows, the students were re&:ganized into
their language background categories. The data in Table 3 indicates a
: str:k:mg cantrast between group performances on various measures.
‘I'hé Zz score means on the variousA tests reyeal that group 3, camprised
prinarily of the mostly Metis Cree, band‘gmup‘ 4, primarily Indian
Chipewyan, are the only gr'woups who have negative means on évery measure. - -
In fact, exoept for group 1's peffoinance_ on the Raven's, gmués 3 and 4
were the only gmups to have negative means on any of the measures.
The ANOVA data accentuates the fact that group 3 had a significantly
lovvern'\eantlxanatleastmeottnrgroup, oneachoftlzeteéts. Their
means on the C.T.B.S., L-T (V) and I-T (NV) were significantly lower
than the means of groups 1, 2, and 5. The only group that didn't have,
'means with significant differences from gmup 3's, was group 4.
Group 4 also had means lower than the means of growp 1, 2, and 5. The
gean difference did not reach the 05 level of significance when they
were compared to groups»l, 2, and 5 on the Raven's, nor when they were .
compared to group 1 on the L~T (W) . Th data J'.-'n.Tab.le.B makes it very
evident that n1:he native children from Cree and Chipweyan aw:tmments



TABLE 3
Standard Score Means, Stardard Deviations and ANOVA For All Group Tests

TEST z Score* GROUP ANCVA *
TITLE GROUP X S.0. 1 2 3 4 5 F Probability
CTBS 1 1
N = 111| English| 0.15§ 1.064 - * | * 0.0000
Lo 2
N = 67 | French | 0.375 0.821 * | %
3 .
N =28 | Cree |[-0.511 0.765 | * | * *
-
4 ' 4 _
N =31 | Chip [-0.446 0.828 | * |* *
5 ’ .
N =37 | Other | 0.406 0.996 * fx
’ }
RAVEN'S
1 -0.025 0.940 |- | 0.0033
2 0.237 0.696
3 |-0.224 1.060 | BE

4 -0.251 1.067

5 0.376 0.851 *

LT 1 0.198 1.022 o xx | .0.000
2 | oa1s | 0.77 |
3 |-0.561 | 0.774 |* |+ IRE
4 |-0.479 | 02859,“ o | +
5 0.359 1.049 * [
T 0.102 | 0.947 * | 0.000
2 losr |osea | ]| |+
3 -of395 0.022 |*[+] | [= | '\\’ |
 |-0.404 0.988 «| | s
5 0.376 0.989 | | |*]*

* = .05 Level of Significance



do less well on academic and standardized intelligence test, when their
performance is oonpared to that of other children in this population.
The r;atiye children's abilities on the Raven's appear to be more widely
distributed than are the abilities of other students. The standard
deviétion from the mean for both groups 3 and 4 is significantly greater
than that of either groups 1, 2, or 5. The French and othér language
background students appear. to do as well as their unlllngua.l peers on

- the tests. These results appear to be oonsistent with conclusmns

reached by other studies reviewed in Chapter 2.

Correlations .

In this section, the correlations between the group intellige,rxée
tests and the WISC-R, and C.T.B.S., will be sumarized. The correlations
with the WISC—f{, especially in the specific groups, have to be treated
with caution, as the N size of each group is.quite small, ranging _from
7 to 27. )

The data presented in Table 4 indiCates the Raven's correlates
positively with the other méasures". The extent of the correlations |
ranges fram a low of .108, with the WISC-R (V) for group 5, to a high of
‘.~826, with the WISC;-R (P) for group 3. Also for group 3, it correlates
quite highly with the WISC-R (V) (r=7.22) and with the WISC-R (P) (r=.826)-
In the total group correlations, the Raven's correlates lowest with the
WiSC—R(V) ‘with an r of .453, and highest with the L-T(NV) with an
r of .695. The correlation between the ﬁaven's and the academic

achievement measure, the C.T.B.S., is a moderate .550.

The L-T(V) correlates highest with academic achievement in camparison

with the other intelligence measures. It has an r of .869 ac»:ro':ss.all

groups with the C.T.B.S., the lowest ¥ is .783 for group 2, and the
] ' . . v L .
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TABLE 4
Correlations Between Measures
(Based on an N of 332)
TEST GROUP CTBS RAVEN'S I~T(V) I-T(NV)

(Based on an N of 77)
WISC-R(V) WISC-R(P)

1.000

crBs 1 1.000 0.544 0.887 0.714 = 0.793 0.539
2 1.000 0.392 0.783 0.641 0.578 0.543
3 1.000 0.593 0.802 0.696 0.884 0.735
4 1.000 0.468 0.821 0.647 0.688 0.498
5 1.000 0.671 0.860 0.755 0.944 0.591
T 1.000 0.550 0.869 0.725  0.745 0.562
RAVEN'S | '
1 0.544 1.000 0.529 0.684 0.539 0.614
2 0.392 1.000 0.279 0.548 0.232 0.442
3 0.593 1.000 0.612 0.750 0.722 0.826
4 0.468 1.000 0.589 0.725 0.257 0.676
5 0.671 1.000 .0.672 0.686 0.108 0.505
- —a i
v T 0.550 1.000 0.543 0.695 0.453 0.624
LT (V) ‘
1 0.887 0.529 1.000 0.762 0.837 0.671
2 0.783 0.279 1.000 0.625 0.644 0.627
3 0.802 0.612 1.000 0.787 0.678 0.445
4 {0.821 0.589 1.000 0.776 0.752 0.713
5 0.860 0.672 1.000 0.865 0.826 0.438
T 0.869 0.543 1.000 0.780 0.771 0.583
LTwW) 0.714 0.684 0.762 1.0000  0.697 0.788
2 0.641 0.548 .0.625 1.000 0.409 0.614
3 0.696 0.750 0.787 1.000  0.660 0.671
4 0.647 0.725 0.776 1.000  0.445 0.653 !
5 0.755 0.686 0.865 1.000 0.583 0.668
T 0.725 0.695 0.780 0.632

0.704
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highest is .887 for group 1. The lowe;t correlation for the L-T(V) is
_ with the Raven's with an r of .543. The LT (W) and WISC-R (V)
_correlate quite highly with the I-T(V) with correlation coefficients
of .780 and .771 respectively.

‘The L-T (NV) éorrelatims are all consistently high, ranging
from .632 with the WISC-R(V), and .780 with the I~T(V). |

Cohsidering the non-random method of selecting students for WISC-R
assessments, the WISC—R (V) correlates highly w1th achievement for this
population with an r of .745. The WISC-R(P) correlates with the C.T.B.S.’
more modestly with an r of .562. |

A nunmber of .c;eneral trends become evident in the data in Téble 3.
‘The Raven's has consistently lower éorrelations with othef measures than
the L-T tests. Another trend in the data, that was not predictable fram
athe llterature was the oonsmtantly low correlations between measures
for group 2. Of the fourteen correlations between measures for each group,
group 2 had 11 mstances of the lowest correlations of any_group, the
second lowest once, and the third twice. The highest correlation for
group 2 was an rrof - 783 between the L~T(V) and C.T.B.S. Their lowest
‘correlation was ‘betQBen the Raven's and the WISC-R(V) with an r éf .232.
The data also reveals that the L-T(V) is the best predictor of
acﬁievenent, of all of the intelligence tests for all of the groups.
The results appear to support MacArthufs (1966) conclusion that
stangard mtelllgenoe tests are at least as adequate as culture fair

tests in predlctmg academic achlevement for Met_ls and Indlans.

Crosstabulations

Looking at the total crosstabulations for Raven's and L~T(V) in

.

"Table 5, one can see that of the 332 students, The Raven's and the



TABLE 5

Crosstabulatlons of Classified Students Amont the Raven s, L-T(V),
I-T(NV), and I-T(FS) for Groups and Total Group.

GROUP - - L~T (V) " LT (NV) " T~T(FS)

., BAVEN'S QA NSD 1A QA NSD WA oA NSD IR
1-fnglish A 1 241 9 17 0 3 23 0
N =111 NSD 1 69 0 5 58 7 2 67 1

W o 14 1 0 12 3 0 13 2
r = .079 ' r=.376 r= .269
Sig.= .2045 Sig.= .0000 Sig.= .0021
2-French QA 0 11 1 1 0 1 11 o
N = 67 NSD 1 43 5 37 3 0 43 2
mw 0, 9 0 8 2 0o 9 1
r = 008 r = .191 r=.,222
Sig.= .4794 Sig.= .0605  Sig.= .0358
3~ Cree @A 0 7 1 6 0 1 6 0
= 86 NSD 4 58 3 56 3 2 59 1
Wm 0 17 0 13 4 0 16 1
r = ,050 r= ,295 r= ,198
Sig.= .3242 Sig.= .0029 Sig.= .0336
4- Chip a 0 4 2 2 1 3 o0
N = 31 NSD 0 19 2 17 0 0 19 0
m 0 7 0 5 3 o 7 1
r = ,256 r=,573 r = .417
Sig.= .0779 Sig.= -.0004 Sig.= .0098
5 - Other @A 1 1 o0 0 2 0 1 1L o0
= 37 'NSD 1 29 0 3 25 2 1 28 1
wm 0 0 0 5 0 0 5 0
. r=.325 r = .0l4 r=.241
Sig.= .0248 Sig.= .4673 - Sig.= .0752
TOTAL QA 2 47 2 13 38 0 . 7 44 0
N = 332 NSD 7 218 1 18 193 15 5 216 5
m 0 52 3 0 43 12 0 5 5
.076 = .320 r= .249

Sig.= .0829 sig.= .0000 Sig.= .0000
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L-T(V) didn't agree on the classification of 109. The Raven's also
disagreed with the L-T(NV) in 114 cases and with the L~T(FS) 104 times.
The correlations reflect the low degree of agreement between
classificatigns, as they vary fram a high of 573, between the Raven's

- and the L-T(NV), for gfoup, 4, to a low of .006 between the Raven's and
L-T(V), for group 2. The cbrrelations for the totél groups are also

ve.ry low, with a low r of .076 between the Raven's and L—?(V) and a

high r of .320 between the L-T(NV) and the Raven's. Oons;dermg the
large number of classification disagreements, the cmss;:abulatlons show
only two cases of total disagreement. In both cases, when the Raven's was
used, the individuals were classified as) QAs, whereas when the L-T(V)

was used, they were classified as UAs. Scattergrams indicating the
extent of agreement between fhe Raven's and L~T(FS) for each group, ﬂand
total groups, are located in Appendix B. The crosstabulations in Taﬁle 6,
where only the WISC-R(FS), L-T(FS), and Raven's are campared, presents

a similar pattern to the one cbserved in Table 5. The correlations
between classificatiéns for each group.range between .091 for group 5

to .68i for group 3. I'r)é\exoeption to .this low to node.rate agreement
between classifications, is the perfect agreement between the 1~T(FS)

and WISC-R(FS) on the classification of the 7 stﬁdents in gmup 5'~ :

Table 7 presents the series of crosstabulations between the L-T(VX and“’

(NV) Batteries, the WISC-R(V) and (P) Batteries, and’ the Rave.n s
‘cla551f1cat10ns The crosstabulatlons lend- emphas:.s to the gméza]w trend 4-;;,

indicating that there is a limited amount of agree'tent petween thev

instruments in their respective classifications. 'me talﬁles reVeal that
the Raven's correlates more closely to the I~T(W), t}ag lt%gdoes to tﬁe
' thai: both 5

L-T(V) or L-T(FS) for all groups. The data further mdlca e



TABLE 6

Crosstabulations . for the Classified Students Among the Raven's,
I-T(FS), and WISC-R(FS) for Groups and Total Group.

GROP IT(FS WISC-R (FS) WISC—R(FS)
RAVEN'S RAVEN'S < LT (¥35)

1, QA NSD WA QA NSDIA QA NSD LA
Iglish 1 5 ¢ 0 6 0 0o 1 o0
N=27 yp o 13 1 0o 9 5 0 17 6

m o0 5 2 0 ., 4 3 o 1 2
r = .414 r = ,317 r= ,305
. Sig.= .0159 Sig.= .0539 Sig.= .0627

2, @ 1 2 .4 o0 1 0
French  yoh 0 o 6 1 1 13 1
N=16 m o 0 0o 3 0 0 0 o0

r = .289 r = .364 r = .565
Sig.= .1389 Sig.= .0828 Sig.=.0113

3, @a 0 1 o o 1 0 0 2
Cree F]

NSD 2 7 O o 9 o0 0 10 4
N=16 =

B o 0 0 2 4 0 0 o

r = .203 r = .681 r=.218

Sig.= .2259 Sig.= .0018 sig.= .2084

4, @ 1 2 0 3 o 0 1 o
Chip NSD O 4 0 -« 0 4 0 0o 8 1
N = ll 3

m 0 3 o 2 2 0.0 1
. r = .538 r = .541 . r=,553
Sig. =.0439 $ig.= .0429 Sig.= .0389
5, @ 0 1 0 o 1 o 1 0 0
Other  yep 1 3 o0 1.3 0 6 6 0
N = m 0 2 0 o 2% o 0 o
r = ,091 r = ,091 r= .1.000
ey . Sig.= .4228 Sig.=.4228
A, AT
- noTa, a 3 14 o 2 15 0 2 4 o0
N=77 NSD 3 34 1 1 31 6 1 54 12
W 0 19 3 0 13 9 0 1 3
r = .313 ‘r = .409 r=.419
Sig.= .0028 Sig.= .0001 Sig.= .0001
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‘TABLE

7

9

~@rosstabulations of Classified Students on the I~T(V] and (\WVI,
WISC-R(V) and (P], and the Raven's for the Total Group-

LT W) -~ /

sig. = .0003

&

) . It V)
@ 'NSD_ IR QA -
B“;_Vﬂ_s, @ 1. 14‘.'2. Raven's ., ¢ ;a;/'o _
- NSD2 36 0 NSD 7 27 4
m o 21 1 A0 14 8
= ‘r=.0 .427
. Sig.= .5000 sig.= .0001
“ =300
WISC-R(V) WISC-R(P) _
. oA NDIA QA NSD IR
Raven's :Q4 3 13 1 Raven's QA 3 12 2
‘ NSD3- 30 5 S NSRO 27 11
A 0 16 5 m o 9 13
S r=.219 = .428
Slg.—\.0279 Sig.= .0001
_ WISC-R(V) WISC-R(P)
o 'NSDIA - | QA NSRIA
- LPV) a0 3 0 LTV} Q@ 0 3 0
. NsD7 53 1 | /\NSD3 4424
;o 3 o0 “m oo 1 2
r=.0 Jd74
Sig.= .5000 Sig. =-.0656
WISCR (V) . WISC-R (P)
— @3 9 0 @ 3 8 1
NSD4 43 €6 NSDO 38 15:
mo 7 5 wm o 2 10
= .387 r=.521

sig. .0000 -

59



the Raven's and the L-T(NV) identify a greater proportion of UAs |
tha.n do the L—'I‘(V) or L—T(FS) _

As the WISC-R (FS) is used as the mtelllgence measure in the
screenlng and placanent of students, the students it identified as UAs
were compared‘*to those identified by the Raven's and the LT (FS) .
Table 6 indicates that of the 15 students the WISC-R(FS) classified

as Ws, the L-T(FS) identified 3 and the Raven's iden

_ 'I'herefore, when ﬂme group measures were the only 'A‘ ts used to
1dent1fy students as UAs, the 1~T(FS) wo\ild have rest ted in 12 Beta *
errors, and the Raven's would have resulted in 6 Beta errors.

The I-T(FS) identified 1 and the Raven's identified 13 students as

As that the WISC-R(FS) had classified as NSD. The results of the
crosstabulations suggest that each intelligence measure has classified
the students scmewhat differently. 'I'he degree of concensus, though
gg}‘eraiiy quite good,” does not appear to overlap sufficiently to allow
for accuxjate predlctlen of inclusion in a given category, from one
measure to anothe.r. The 3 scattergrams in Appendix C indicate the
extent of ‘the agreenent betwea'x the Raven's, L-T(FS), and WISC-R(FS)

graphically.



Discussion, Conclusions and Recommerdations

The Literature indicated that rost of the stiihdard intelligence
tests are well constructed, statistically reliable instruments. This
study was ‘undertaken to J.nvestlgate the uspm.lness of two of these tests
mﬂxerthanﬂieutechmcaladequacy.metmtests,thewamiRavens,
were administered to a population of studentsﬁ:ﬁrtm-varled language
backgrounds. The test results have been analyzed to determine their
utility as contributors in the identification of UAs. This chapter will
discuss the results of the study in the %ontext of this objectlve.

The conclusions, and the resulting recam\endatlms w111 then be
presented Suggestions for further research will cohclude this study.

rs{

Dlscussion of the Results

BN

The ILorge-Thormdike Test:

The results of this study tend to substantiate the claim of the
authors of the L—’I‘, that it measures mental abllJ.tJ.es mecessary for |
academic achievement. The high correlatlorfs between the LT (V) and the
C.T.B.S. for all groups indicate the I~T is an adequate predictor of
acade;xic success. ak measured by the C.T.B.S. ’I'he results of this attady
also tend to agree with prior studies that indicated that Natives
perfonnbettermthenmverbaltests%han theydoontheve.rbaltests
'Ihesttximtsvdncmefraul“renchCanadlan (gImPZ) andcrtherlanguage _
backgmmds (gmlp 5) pmv1ded support for . 'l
studles, such as those of Peal and Lambert (1962) ’ Cumnmgs (1974) ’

} clusms of s:unllar

and Moss (1979), indicating that mtelllgence test pe.rfonmnce is not

v necessarlly hindered by a bllmgual enwmmramt.'
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. tests of all types. They are of the opinion that well constructed

1441

e

The above paragraph atests to the consistency of the L-'I‘ results
between studies. An example of this ag:ceement is that both this study,
and that of Ellis (1969) , found that the I~T and WISC-R do not 1dent1fy

‘.

the same population when they are used to identify UAs The lack of -
%

. agreement between the I-T and WISC-R in class1fymg individuals

. detracts from its usefulness as a gross écreening device. _When the

I-T was used to identify UAs, 80% remained unidentified, du,eto -beta
error. This, in turn, decreases the justification for adminiStering
the test.

The high degree of correlation between the L-T and C.T.B.S. (r= .819)

may also be a basis for questionin§ its usefulnéss. The high correlation

provokes the quegtion as to whether time and effort should be taken to

administer both. Critics of these intelligencé tests, such as
. Williams (1976) and Mercer (1979) claim that low scores on both |

i .échievement and intelligence measures have a cumulative detrimental

effect on an individual's education. They feel that teachers invariably
lower their - expectatlons for students who ‘have low soores, without
gctually changing the pmgram of stud:.es They are of the opmlon that
this results in the establlshnent o,g a self—fukf/ 11ling syndrame. The

vc1rcular reasomng that arises is that the low acluevement score of an

mdlvn.dual is explained by the 1ow mtelllgence result, and the low
intelligence result is the justification for setting low achievement
goals. In order to avo1:d this sélf-fulfilliﬁg prophesy, Boozer (19';6) ,
Flaugher (1978) and Deutsch (l9»79) among otherd, are ‘strong advocates of

criterion referenced testing and the de-emphasizing of nom referenced

measures for monitoring the development and progress of a child
. Sl ‘% .

¥
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elimi.nate the needless and sometimes hamful reference to other students
or groups.

'I'he Standard Progresswe Matrices: e : vf;;

Lo

The Raven s results were also similar to the results found in other
studies. They indicated that the Raven's measured mental abilities, or \
a general mtelllgence factor, that was generally more evenly dlstrlbuted |
across racial. and ethnlc groups. 'I'he results of this study indicated
4 that the Metis and Indians in most cases did not differ 51gni'ficantly :

An their scores on this test as compared to the other groups. The
results also indicated that the Raven's correlated moderately with all
the other measures. In spite of only moderate correlations with the
) WISC-R, the Ravenj'.s identified 3 _t.i'mes as many UAs as did the I-T.
Part of the reason “for the n'oderate' oorrelatien with the WISC-R\ms that
the Raven's identified- 13 students as UAs that the WISC-R had
class:Lfled as MSD
There a,ppears to be a difference of explanation for the low -
correlations between the L-T and WISC-R, in their crosstabulation
class:.flcatlons, and the Raven's and the WISC-R (FS) in their
'class:.flcatmns. The I.r-’I‘ appeared to agree with the WISC-R (FS) 59 aut
' of 77 times, yet identified only 3 UAs in agreement with the WISC-R.
 The Raven's agresd withv"che WISC-R 42 times, and identified 9 UAs in

%

agreement w1th the WISC-R 'I'he impression left by these results is
U:that the LT is a test that is s:mllar to the WISC-R in what it mtends

bomeasure,butthatltlsléssaccurate 'IheRavensmtheotherhami

appears to be an mstrurent that differs in focus from the WISC-R, yet

.‘Lt measures an area - of lntelllgence cammon to both.,




The L-T has a higher correlation with the C,T.B.S. than does either
the WISC-R, or the Raven's. Tt appears that both the WISC-R and the
Raven's measure intellectual abilities that are not presently as
directly related to academic achievement as are the abilities

measured by the L-T.

The Minority Groups:

. Though the Raven's appeared to be more culture—fa}ir‘ in assessing

the intelligence of Native children, both the Metis and Indians still

had lower means cnlit, as they did on all of the measures. As a result,

~the Natives in this study would be the ones that could be most.

detrimentally affected by the pre%ri’ously mentioned circular reasoning
syndrame. Bowd  (1977), in his study of the educational policies with

regard to Indians,w concluded that there is a éenéral dissatisfaction ,
1'.n native cammmnities across Canada ‘with the present ;ducatlonal

programs. Titly (1981), pomts out that the Natives, feellng that the

‘ regular school currlculuns, standards and assessments procedures are:

mapproprlate; are attempting to establish their own schools. If the
results of this study concur with the results obtained in the past
their ¢oncerns may be justlfled

The performance of the students in group 2, with a French language
background, hasptoducedbothexpected as well as not readily
expla:.nable results. The literature that was reviewed indicated that
these students generally perform at the average to above average levels
on :mtelllgence and achievement tests. This study tends to support this
'conclusion.‘ The aspect of the results that is less readily mﬁerstandable

is that their correlatlons between measures are gemerally lower than

those of the other groups. 'I’nere are numerous poss:.ble cmtrlbutmg

’. : R
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factors to this, one plausable factor is that the large percentage of
studentq.”,in this group ere conversant in their parents' language. - %{
Though not a part of this study, an informél survey revealed that 46%

(31 out of 67) of the students in thJ.s group spoke French at home, This
'meant that there were virtually two distinct groups in the French g
Canadlan backgmmd catagory. This may have resulted in less consistent
results across measures. Another possible factor is that the groups were
formed acrosql-ngjrddes. Kittel's (1963) study led him to reccmnend

~ caution when&ﬁssessmg younger French bllmguals. He felt that there
‘aecurred vac‘lllatlon between one and the other language in their early
years, which would diminish the consistency of their results. If this
A_n‘ovement back and fo;-th between languages occurred in this study, it C
would decrease the amount of agreement between the measures.

There are other equally plausable postulates that. can account for
the lower correlatlons for group 2. These answers however, are not
readily evident,‘\and merit furthe.r study. | o

The isste of bias has been discused in this study. As Iorge (1966)
points out, when tests indicate differences between individuals and
‘groups, that does not 'nwessarily mean that the tests are biased against
the lower scoring ,individuals, or groups. Vernon (1975) ‘points out in
his discussion on ove.rrepresaxtatlms 1n special classes, that in the
case of overrepresmtatm of Speclflc minorities in certain sports,
none of the minorities consider this a case of {;ias. Tt appears in this
Study that the tests that have been evaluated are xeliable, and
unb:.asedmst.mments It is mtheuseoftheseresults, thatthe
problem of blas may enter. That 1s, if the results are used to justify
inferior educatlon , Or are overinterpreted to general:.zatmns -about

3




classes of people,or are ignored, then, at that Stage, bias can be
considered to have entered into the assessment procedure.
Ooncltxéions

~ This stﬁudy has apparently raised as many quest-;ions as it has
* answered. Some!of the relevant quest:‘ are as follows: Would the
between graup results in specific grades differ at different gradé
levels ? Is there a significant difference in the results of the three
schools ? Ié theré a difference in the reSult_s of the Metis who live
on the settiénent and the Indians who live on the reserve, as ccmpaied
£o the Metis and Indians who live in the towns ? What would the
correlation and crosstabulation :gsults be if everyone m the pbpulation
had been assessed on the WISC-R, or if, at least ‘a randam sample had
been assessed ? Most of these qgestioné require larger popﬁlations or
careful longitudinal study before they can be satisfactyrily answered.

The sttxiy has also raised questions to issues that ' and perhaps

should be answered in the near ‘futuré. I—b&well do\teac’hers and
administrators mxierstandthe uses and limitations of assessment
measures and their results ? How much emphasis do the results receive in
comparison to other information available on the student ? Are there
- appropriate programs and materials, tram%d teachers, and support
persamnel, to ensure that assessment results culminate in po:-ﬁitive
meaningful actions ? Are the educational programs based on an i.ndividual's“
strengths, or are they focussed on his weaknesses ? These quest:.lons
require fairly immediate answers. The initial purpose of ‘this study was
t-toexaminetheadequacy_ofthelﬂrasaninstnmentusedinthé
identification of UAs. The answer to that appears .quite evident, as
the results indicated that 80% of those classified by the WISC-R -

i
e
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as UAs were not identified on the I-T due to beta error.
'I'hesecondplrposewastoquestlontheadequacyoftheRavens in
identifying UAs. The answer here is less evident, as it appears that at
the present time, academic achievement is not vexy closely related to
that area of intelligence measured by the Raven's. However, the
continued use of the Ravén's could allow students classified as*low

achievers - low intelligence to be viewed in a different 1'ight

‘Wlth a change in peSspectJ_ve, educatlonal programs may begin to

develop in a direction that taps these mental abilities. This could
result in students experle_ncmg success through their strengths,
finding rore satisfaction and meaning in their school work,; and
taking full advantage of their educational experiences. The usefulness
of the Raven's would therefore have to be considered in the light 6f
possible use, rather ‘than‘ present use.

‘The concliisiohs reached on the assessment instruments are |
restricted to the scope of this study. This study, primarily deals
with mdéfachievenent, therefore, the adequacy or usefulness of the
instnnfents in other situations, or for other purposes, has not been
examined. Tﬁis study m, seriously questions the_%'elative |
benefits of group assessments, as camfred to the possible negative

consequences that might result, especially for Natlve children.

Recommendations .

The results of this study indicate that the issue of whether or .
not to group test iﬁa'serious question. It appears that there ié a
definite need for dJ.alogue on the advantages of possible negative

cdmsequénces of group testing in general, and of group intelligence

testing in particular. If, after weighing the benefits and. cionsequences




-

’

of assesérent, the decision is reached to continye with group
assessments, perhapé more recent tests should be evaluated, before
continuing with the use of the I~T. An obvious alten:xative is a
recently modified version of the L-T called the Canadian Cognitive
Abilities Test (C.C.A.T.). It was developed by Thormdike and Hagen who

are two of the authors of the I-T. It is normed on the same population

| ‘#s was the C.T.B.S. and adapted for Canadian use by Wright, the same

person who adapted the I~T for Canadian use. (Thorndike and Hagen, 1971).

An issue relatea to the group\téstying question is the ‘continuing
practice of the recording of a group intelligence test result in an
individual's cammulative record. The intent of this éractice is to
give the user of the record an indicatign of the individual's
J.ntellectual ability. It has yet to be establlshed that a’ group test
score is an effective way of relating meanmgful and relevant
information about the intellectual abilities of a given individual.

The recammendation is, that the possible negative consequences, and

- limited benefits of this practice, warrant Tts re-evaluation.

The individual assessments for students grades 3 through 8 with  a |
WISC-R, appear to be the best method available at the pfesént time for
assessing an indi\?idual's intelligence. That is not to imply that these
tests are flawless. As these tests are not flawless, it is recammended
that an mgoing’_“mnitori.ng sysf:an, of the intelligence measurement /
field, should be instituted. Developments in this field can then be
readily evaluated in temms of their relevance for a given region. A
modification that this study would reconmend is that the Raven's should

’acocmpany the WISC-R as part of the assessment procedure. The effects of

this could then be evaluated through the monitofing system, especially

\ - . ' s

68



with regard to Indian and Metis children. Although this recommendation
would necessitate the development of local nomms, it would allow the
:f:tudent to be viewed from another perspective with regard to' their
intellectual abilities.

Seridus éonsiderai:ion should be given to the establishment of an
évaluation system based on criterion referenced measures., That may
entail workshops and the inséﬁricing of perSormél over a period of time.
The benef}ts would include; the creation of a pool of items measuring
numerous hskills, the development of hierarchical progressions of skill
and knowle’dgg levels in val:ious subJect areas, the use of contént and
materials that are more appropriate for the students of the area, and
.possible experimentation w1th innovative educational approaches that
may prove to be more effective than the traditional methods.
Additional benefits would result in having perscnnel who were
knowledgeable as to the content, goals, and structure of the
_ curriculum, who were trained in the development of reliable and.
appropriate ﬁest_ items, and who were intimately involvéd and had a
personal investment in ﬂxe developrent of the bassessnent pmcedures.

-y In sumnary, it would appears that the days of educators making
‘nquestioned’ decisions with regard to tests, placement of students,
programs of studies, or prawtions of students, arequickly ccmingv to
an end. The more self-critical the educational cammmity is of its
testing procedures now, the less negative w111 be the pubiic's

reaction in the future.

Suggestians for Furtheri Research.

The areas that warrant further research were presented earlier in
thesttxiyinthefonnofquestialsyettobeénswered.ﬁ‘}eymybe



sumarized as follows:

1.

More recent group tests need assessing as to their adequacy in

the identification of underachievers. Ideally, these studies

'should be carried out with aApopulation larger than the one in

this study, enabling both between group and between grade analysis ‘

of the data. A larger population would also allow for an

investigation into the question of whether true bilinguals differed

from individuals whose parents spoke another language, in their
respanse sets and test results.

As intelligence test results are recorded in cummilative files,

an area that needs investigation is the extent to which educators
have knowledge of what intelligence tésts measure, their strengths,
and their limitations. An additional area of research would be to

ascertain the amount of importance placed on these results by -~

" educators.

Research is needed into the results obtained whm the WISC-R is
administered randamly, or to a whole population; These results
could then be correlated with group test results and also campared
to teachers' cbservations, to determine the most effect:we way of
identifying underachievers.

Research of the use of the Raven's for this population is necessary

| in order to detemmine whether the published norms are appropriate,

and the educational outcome of carnbining the Raven's with the

. WISC-R in the assessment procedure.
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APPENDIX A

Distribution of Scores for the
~Various Group Measures by Grade
and by Group.



Distribution of C.T.B.S. Raw Scores by Grades and Groups.

. GRADE N GROUP =30 30-49 50-69 70-89 90-109 110-129 130-149 150-169 170+

e i3 7 1 o 3 10 6 2 5. 1 - -
. w02 - - 2 3 4, 1 - - -
M 3 43 3 2 2 - - - -

7 4 - 3 2 - 2. - - - -

3 5 - - - 2 2 - - -
TOTAL: 61 4 9 c 17 13 10 7 1 - -
4 181 - 1 6 -~ —6 ¢ 3 1 -
7 3 - 2 1 1 1 1 1 - -

‘18 3 -~ 5 6 5 2 - - - -

6 4 - - 4 - 1 - - -

6 5 - - 2.1 ~ 1 1 -
TOTAL: 55 - 8 19 7 11 5 3 2 -
5 15 1 - 3 3 3 .1 3 1 1 ~

; 8 2 - - - - .4 4 - - -
15 3 - 3 3 1 5 - - -

8 4 - - 1 2 - - - -

9 5 - - - 3.2 1 2 1 -
TOTAL: 55 - 6 11 10 10 13 3 2 -
6 15 1 - 1. 1 5 & 1 - 1 2
15 2 - - - 4 5 2 - 3 1 -

: 15 37 - 2 4 4 4 - - -
5 4 . - - 1 11 1 1 - -
2 5 - - - - 2 - - - -
TOTAL: 55 - 3 6 14 16 '8 4 2 2
7 20 1 - 1 1 4 4 5 1 -3 1
12 2 - - 1 2 2 5 1 1 -

15 3 Y - - 5 8 - 2 - - -

1 4 - 1 - - - - - = =

65 - - = 2 1 2 - 1l -
TOTAL: 54 - 2 7 16 7 14 2 5 1
8 16 1 - - 3 5 4 2 2 - -
15 2 - - 2 . 4. 3 1 4 - 1

6 3 - - 1 4 .1 - -~y - -

4 4 - 2 - - X 1 - - -

11 5 - 1 1 2 2~ 2 2 1 -

. TOMAL: 52 -, 3 7 15 1 6s 8 1 1



Yoo

Distribution of L-T (v) Deviation I.Q.'s by Grades and Groups.
—5

&

 GRADE N GROUP=70- 70~79 80-89 . 90-99 100-109 110-119 120~129 130+

3. 27 1 - 3 8 6 3 © 4 1 2
10 27 - 1 1 2 4 1 1 -
4 3 s 2 4 1 - 2 - -
o4 2 - - 2 3 - - -
Y3 5 - - 1 - 1 - 1 -
TOTAL:g, - 7 6. 14 11 11 7 3 2
4 18 1 1 i 2 3 3 3 5 =
7 4,2 - 1 - 2 2 1- - 1
18 §3'f 3 2. 6 o2 5 - - -
6 "4 - 3 - - 2 1 - _
. 6 5 - - - 2 1 1 2 -
TOTAL:. . . 8 K] 13 6 7. 1
5 15 1 . - 3 3 3 i 2 =
8 2 - - = 3 3 2 - -
5 3 - 3. 3 3 1 - -
s 4 - 2 2 - - - -
-9 5 - -2 4 - 2 - 1
TOTAL:55 - 12 10 15 9 6 21
6 15 1 - -2 6 3 1 - 12
15 2 - 12 4 2 5 1 -
18 3 2 4 8 3 1 - - -
s 4 1 L 1 - 2 - - -
2 5 = .. = - 1 1 - - -
TOTAL: e . 3 8 17 11 7 5 2 2
7 20 1 - 2 3 5 3 5 1 1
2 2 - 11 5 . 73 2 - -
155 3 1 3 5 3 3 - - -
1 S - - - - - - -
‘ 6 § - - 3 1 1 - -
TOTAL:54 . 2 6 10 16 10 8 1 1
8 16 1 - 3 - 2 kA - - -
5 2 - 1 2 5 4 2 1 -
6 3 11 = .3 2 - - - -
i 4 - 2 = N 1 - - -
11 s 1 2 - 5 1 1 1. 4£w
2 8 7 19 11 3 2 -
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27
14
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©

18
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o

7

10

7

55

8
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s

TOTEL:

12

13

11

10

55

15
15
18
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10

13

20

12
15

11

15

11

TOTAL: 54

16
15

11

15

TOTAL; 52
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Distribution of Raven's Raw Scores by Grades and Groups.

GRADE N GROUBL5 15-19 .20-24 25-29 30-34 35-39 40-44 45-49 50+

14

11 12

12

5

61 -
18 -

TOTAL

18

ll

10

2

55

15

17 11

10

1

55
15

15

16

16

2

55

12

15

17

16

TOTAL: 54

16

15

20 .

14

10

52

TOTAL
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. Scattergrams Indiéati.ng the Extent of -

Agreement Between the Raven's and L-T
(FS) for Each Group and Total Group

~90-



CE"ZT-

hd S8t -

881 -

1870~

vy 0O-

€0°0

6v°0

96°0

11

06" 1

Le"'T .

. -

tE° L 9014 18°0 LS°0 [4 >8] Lto'o 81 ‘O- £y O- L9°0- T6 ' 0- Ly -
B e N e e e T e st e e e e i
++ 1 2 ’ 1 b * ++
I + 1 1 + 1
I + i ‘ 1 + I
1 + 1 1 + 1
I + 1 I + I
- . 1 , 1 + . *
1 -+ - 1 - I - ’ + e b{
I ) + : 1 Yo 1 . + I
1 + 1 . ’ I .+ 1
1 + I » . ; YR 1
+ + 1 \ 1 . + - +
I - + 1 N - I + » N I
1 + . 1 /\I el * 1
m\ml + 1 P . I » + * « I
r o . -+ 1 . ¢ . - Ty + . - 1
+ . + 1 . - D G » st
1 / ' + 1 . N I + » 1
Tomm oo Mo R S O e eiecsmmeiceeeee- —eee-1
1. I+ * + 1 1
I ' 1 + ’ * + d » 1
+ . * ] + » s ¢+ 1 +
1 1 + P + * o] - - 1
1 s =] ot . * + z1 I
I 1 + + 1 i |
1 - 1 * + . « 1 . 1
+ . * I + . 1 . +
I ; I . . + + I I
r ¥ . * I . +x »t * I 1
1 s 1 . + . .t 1 . ¥ I
I . . I + . + s 1 I
+ . 1 + * + 1 +
I » I & + . + 1 ' I
1 . I+ + I . : . « 1
Josommmmmcceenn T T TEEEEES |
I . - . o+ % * I + I
+ + T 1 + +
1 » » « o+ 1 : * * 1 + I
1 ' + I »- 1 + 1
1 * I . 1 + I
I \ + 1 * « . 1 + I
+ + »l 1 + +
1 * + 1 * 'Y + 1
I + I B + I
I + I I + . 1
I + I I + I
+» + 1 I + +
1 + I I + I
1 + . 1 1 + 1
I + I I + I
I+ 1 I i + I
++ - I 1 ) ++
L . T e T e R A e e e A L LT SEETE
64} v6°0 69°0 vy O 6} °0 SO O- Ot 0= 86 0~ 080~ PO b - .
. b.nmwomu<v . SN3AVYH (NMOQ) 40

zZe'z-

68t~

8€ 1 -

S~

16°0-

vy 0-

e0°0

6v°0

96°0

EV L

064

Le’'c .

WVYOHILLYOS

) ON3 31148NS
. , (18/42/L0 = 3LvQ NOILV3¥D)  IWVNON 3114

T 39vd I8/LT/LO : . : INIANYOHL- 39807 'SNIAVY 404 SEVLISSOYD OGNV

WVyOAILLVOS

edqy J0 AiissoAlun

o e o



92

Ly T-

6C°0-

6S°0

£0° ¢

9’

06}

“« T

€570

vZ1 (Yo 2N T LL O 6T 0 - GO0 64 "O- €Y O~ L9°0- 16°0- | 4 3
B T T R i Bl T S R it it St St et EEE P TEEEP TR TEEEE LR Shtil &
++ 1 .. -, - I . T+ hv..NI
I + . I I + 1 s
1 + E 1 1 2 + 1 .
1 + 1 1 + I
1 + I 1 + D §
+ + 1 1 . ‘+ + EO°C-
1 . . I . 1 + I
. § . + . I I + I
1 + 1 1 + 1
I + 1 I + - xI
T+ + 1 1 + + 0974-
I + 1 * I + C I
I . + 1 s . . 1. + . 1
I - o+ 1 m * - ) - o+ I
1 . + 1 1  + , 1
+ P I ) I + + 9}~
I + 1 b . I +x« 1
Jrmmmmmmmmme e T LT T T DT R 1
1 Tss * s+xl . 1
I » 1 + + 1 o ' I
+ 1 + +» 1 * + TL'O-
I 1 + * + 1 1
I I + +x I » * ’ | S
I I + = + * % * 1
I I + + * 1 . 1
+ : 1 P I . + 6T°0-
1 1 v+ 1 - 1
1 / I + + 1 1
1 ' - e 1 + + 1 . 1 .
1 I + * + 1 1] 1 -
+ p * 1 o+ » + 1 + S1°0
I , I+ LI 1
I - T +s . + 1 : 1 .
) R e et e e e et B T T R bt R ittt |
1 P ) ) + 1 ’ ‘1. 1.
+ + 1 . r 1 + + 6870
I » + » 1 + 1
1 + 1 I + )
1 i + 1 1 » I,
I + Is 1 + * I
e + «I * I + + €O}
1 + I * 1 R + . I
I + s I .1 S+ - T
1 + * 1 . 1 S 1
I . - - I 1 + I
+ ) + . 1 1 + + 9v° |
I - o+ * 1 1 B + 1
1 + . I . B 1 ‘ + 1
1 + I & I + 1
I + I I +. I
. . : . . 1 - N | ’ ++ 06°1}
D i Sttt e e e bl R it e e Rk S e P T
€11 68°0 + G690 (S A ¢] L0 LO'0O- LE'0- GG '0- 6L 0~ F{o I 5
1 (SS0¥0V) = : SN3IAVY (NMOQ) 40 WVY9d311VOS
. . . 344  31148NnS
(+8/LZ/L0 = 31va NOILVIYI) IWVNON 3714
v  39vd V8/LT/LO

INIANYOHL 39407 'SNIAVYH d04 SEVLISSOHD ANV :<&§(<um

~

MInqly o Anssaarun




93

oz T~

8L} -

SE '~

€6 0~

0S8 0-

80°0-

SE'O

LL O

614

9t

v0°Z

811 t6°0 L9°0 (22N} 910 60 0- SE°0O- 090~ 98 ' 0- [ 9€ 4 -
.+||||+|al|+||||+||||+||||.t||||#|v||+||t|+||||+||||4~||||+..|tn+||||+||||+1|.||+||||¢||||+||l|+||||+»v||+.
++ 1 1 ++ OT'C-
-
GRS ¢ 1 1 + 1
1 + 1 I § . + I
1 + L3 1 ) 1 o+ 1
1 + I I + I
+ + 1 1 + + BL -
I + I . 1 + xl )
1 + 1 1 - + b
1 + I I + I
1 + 1 1 + - 1
+ + 1 I + + SE'-
1 + 1 » - 1 + 1
I . + 1 1 + I R
1 + . I + . 1
I + 1 - I + 1
+ + I « 1 + -+ E6°0-
1 + 1 ~ . I +« I
Joemm e e e -n'u._»snuun..:a,,...a--o..-ng..unnn||||||||||J|n||..p||..|~
I I + - . + 1 I
1 I + .t 1 1
+ . 1 + + 1 ’ + 05°0-
1 , Lo 1 + - +e I . . 1
1’ P , 1 + + . I 1
1 ..fﬁw . 1 - + + . 1 1
H e Y e b H . ,
+ “.. v,im K o o + T s = I . + 80°0-
I f Ny s I * + et . I « I
I . . = 1 + + 1 . 1
I : -t anqv K I tas + 1 I
R g 1 : :
1 o 1 + + 1 . . 1
+ e ,j.m;“; xe I 4, + I . + SE'0 |
1 - b - - . Is 4o« . - + 1 I
I . - > 14‘%,.‘ g+ . + 1 . . 3
) (S, e Mg s g4 ec—Temmmmmm—m—n LT T R e TP
I e + 1 1+ 1
+ « +C 1 s 1 + + LL°O
I * ) + 1 * 1 + - A I
1 s = - - A 1 - 1 ¥ I
1 + I * 1 ﬁ\ + N I
I - - + T - 1./ + I . .
* ' « T + I 1 + + 61}
I + * I 1 3 + I
Ie + - T I, * . I ’ + I
1 + I I + 1
1 . + ol v 1 ’ + 1
+ T 1 . 1 + + T9'}
I + 1 . 1 + I
1 + 1 1 - + 1
I + - * - I + I
1 + I Dy 1 + 3
++ . - 1 * 1 ++ p0°'C
.+|c||+|||v#vn||+||||+||||+||||Mv||..|+||||+||||+||||+|v||4||||+w|||+||||+»|||+||p|+|||\+l||l+0|||+l|||+.
SO’} 08°'0 #S°0 6Z°0 EOQ'OQ ¢t '0- Ly O- €L 0- 86 0~ T -
1 (SS0dov) SN3AVY (NMODQ) 0 WVYOAILLVOS
- ’ . ‘ 3340 ,37149nS
: (18/LZ/L0 = 31VQ NOILV3I¥D) - INVNON ENDE]
9 3I9vd . 18/LZ/LO IMIAONY0OHL 3IDA0T1 ‘SN3AVY mOM SEVISSOYD ONV WVYYDA3LLIVOS

. .

L VA ) Kitsaoatun

St 3 BhHi O bt 5



94

899"}~

6T -

+16°0-

Y5 0-

L1 0~

[oA )

Ls°0

v6°0

VETY

894

s0'¢C

.50°0 6+°0-  ppO- 89 0- £6°0- Ly h-

8T} EO" 6L O G 0O . OE O .- .
.+1\|a+|c||+|-u-+||vu+uu:-+u||-+uonn+.\.:uduﬂ D e T e it St St EEEEL LECE T L EEES St
++ 1 ~v I =+ 997}~
I + | G + 1 + 1
P . . 1 AR i N
1 + I U 1 + I
1 + I ey * 1 c+ 1
+ + 1 b3 . I + + 6T}~
I + 1 . .. 1 * + 1
I + ' 1 ~ 1 + I
1 + I- 1 + I
I + I Fhand 3 I + * I
+ + <X - 4 + - + 16 0~
I + I I + I
I + I 1 + 1
I + I * i + I
1 ‘ + 1 1 + . I
+ ¥ 1 I + + $S°0-
O + 1 1+ 1
e R ettt 2 R e T L e D {
a1 1 : I
1 !Il\\\\\\% 1 I
+ I I - + LIL°O-
I 1 I I
I . I I I
1 - 1 I I
1 I + + 1 1
+ ’ * ) * + Is . + 0T'0
1 - 1 + o« 1 1
1 A I + +s I 1
1 1 + + 1 ¢ I
I 9 1 + s + I b
+ . I + + 1 + LS°0
1 1 + + I I
1 I + + 1 I
v - it it |||+||f||lv|lllu\uo..|||n|||..|'|\.l....'|+w ||||||||||||| Lt R Bl Db bbb §
1 2 . + 1 T 4 1
+ + 1 - 1 + + ¢v6°0
I + 1 1 + 1
1 + 1 1 + 1
1 + I - I + 1
I + 1 Is + 1
+ + I = 1 + + LE'Y
I + 1 1 + I
1 + 1 P | + I
I + 1 1 + . I
I + I I + ™ I
+ + I { L1 + + 89°1
I + . I 1 + R I
1 + I I + 1
1 + . I I + 1
I + 1 1 + 1
++ . I I ++ GO'T
B e e e e e e e e i e e e e i e e i e e haba it Sl b
9t 16°0 L9°0 Ty O 810 LO"O- VE°0- 960~ - 08°0- S04 - .
. L (SS0dOV) ) SN3AVY (NMOQ) 40 I<mwﬂm/“_.h<om
- ’ . dIHD 311480S
. (+8/L2/L0 = 31VQ NOILV3IYD) INVNON 314
8 39vd 18/LT/LO INIANAOHL 3ID¥0T .m2w><.u Y04 SHVISSOND OGNV WVUDYILLVIS

NIV 0 Ansidaun

v i s <



95

96"t -

LT} -

LB 0-

89°0-

6€E O-

60 °0-

oT'0

6y°0

6L°0

80" 4

LE'}

Lz vO" L 080 LSO EEO 010 vi - O- Le o- 19°0~ v8 O- 801 -
.+cnpv+|u||4||n|+,nnun¢|u||+|u-*|||u+v|v-+-o-|+-||-+unu-+-|-|+|nn»+uuv-+||||¢unn..+||..|+..|o|+o|u..+a|||+...
+ 4+ 1 . . 1 ++ 9G4 -
I + I I + 1
1 + 1 - - 1 + 1
I + 1 I + I
1 + 1 1 + 1
+ + 1 1 + + LZ}-
1 + 1 1 ' + - 1
1 - + : I I + I
1. + 1 1 + 1
1 + 1 1 + I
+ + 1 1 + - + hm,.Ol\
n + 1 » 1 + 1 !
1 : + 1 1 + I
I + 1 . I + ’ 1
1 + 1 1 + s I
+ - + 1 1 + + 89°0-
I ) + 1 b = + 1
| SRR R R e e e g e F— B B L LT TP ¢
1 I+ . + 1 - . 1
1 1 + + Is * P |
+ 1 + + I * + 6£°0-
I I + + I - 1
1 . 1 + b I .
1 « - 1 + « 1 1
I I» s 4 I 1 )
+ . I + 1 : + 60°0-.
I 1 = + 1 1 )
1 - ) 1 ’ + 1 * 1
1 - 1 + 1 R 1
I I + + I 1
+ 1 ¥ + 1 + 0CT'0
1 . . - I+ s + 1 Tl ’
1 I + + 1 1
| R L D r LT T R et T ettt L E TS |
1 . + 1 1+ 1
+ + 1 I + + 6v°0
1 + I « 1 + 1
Is - + 1 1 + ) 1
I c o + 1 1 + 1
1 * + I 1 + I
+ + 1 I ’ + + 6L°0
1 + I * I . + o1
1 + 1 » . I + I
I f + . 1 I + 1
1 + . I I + I
+ + I 1 + + 80}
I + 1 1 + 1
1 + I » s 1 + &1
I + . 1 1 + 1
1 + ’ I * I . + I
++ ) 1 * » 1 ++ LE'L
.+vv||+|'||4|n|v+||||+|||l+||||+||t|+||||411||+||||+|||n+||||+||||¢||||+|||a+||||+t|||+|..||#t|||+..|||+.
94} i Z6°'0 69°0 Sv°0 zz'0 ‘ST°0- 6v 0O~ ZL O~ 96 0- .
1 (SS0y0V) ’ . SN3IAVY (NMOQ) 40 WYY9H3ILLVIS
—~ L} “ ¥H10 37148NS
(+8/L2/L0 = 31vQ NOIL1V3IND) IWVNON
(o33 3ovd V8/L2/L0 -

IMIANYOHL 39¥07 'SNIAVY 404 SBVISSO¥D ANV WVH94311VOS

TuNqlY  jo Ansidatuny

L e

}
H
i



96

Ly T-

66 -

0 i -

ZOo' 4 -

€5°0-

SC 0-

€y O

60

o] 2t

681

LET

LE yO | 8L'O 16°0 vz’ 0 €0 0O- 62 0- 960~ £8 0- (oI 9€ "1 -
B e R il e S e e T B i ik SR S e e ettt Lk
++ ) S . 1 . ++  LYTT-
I+ 1 I + 1
I + 1 I » + I
I + I Is + 1
I + 1 1 + I )
+ + 1 1 + + 6674~
I, + 1 I . +x 1
I + I . I .t I
1 + 1 » . I . + . =1
I + 1 - 1 - + I
+ N + 1 . ' I “xr + + 08'})-
I . + 1 - . - e + - 1
I + 1 e . e + * I
I » + 1 * - 1 » + . » ) I
1 + 1 s . « 1 + s * . 1
+ + 1 . * * . sl + * * * + TO'}-
I + 1 P - . - ] + & - - - I
[----------- R R L e R A g=—-=-- B T Rl t b {
1 I + - s + » e » - I
I . . 1 + « » 2 C s+ +T 1 I
* 1 + = . » z + 1 . - » + €GO~
I . . 1 « 0+ r T s + s ses I» . * - . I
1 1 = » - s Tan 1 T 1
1 . sx s ] T & 2+ + s . 4 1
1 wls . + + * - s I
+ . . 1T »» . . + T 0 I + GO0'0-
1 . . . 1 s s s 4T Ts s 1 ez ' 1
I - . « s + T & 4+ | I
I - 4 s I ax xs s+ + 25 = I 'y - 1
1 s ¢« sl » + wax . » * 1 ) I
+ - - Is -+ »x - » * + 1 , » + €v°0O
1 s . o] + . T Te + 1 . I
I = - 21 + Cx M 5 1
R e e T B R T B Co-mmmmcctecpecemr e c g mme o smmmm e —aaao]
1 - - s+ 1 * * I+ ™ 1
+ . « & T ! . » 4 « 1 . . + T6°0
1 - - * « +s s+ | - Ty 1 + 1
1 . s . + I « » - z I + 1
1 » x4 + s I« . = I » + : 1
1 . + e ITee . xxs = I + I
+ . . + » , ¢ 1 . 1 + + Ov'i
I + 1 * - I N . 1 s,
I » + = I » . I + 1
I + I * I + I
1 * 1 1 + 1 *
ts + . I = . I + + 6814
I + 1 - 1 + -1
1 + . i . 1 I + I
1 * 1 1 + 1
I + 1 1 + 1
++ . 1 I ++  LE'T
B e e R el el e e e il SRR L it bt R S kel
8t "4 16°0 v9°0 LE'O [ e] 91 "0O- €y O~ 69°0- 1 96° 0~ €T 4 -
1 (SS0d0V) SN3AVY (NmMOQ) 40 WVUD¥3ILLIVIS
’ . dH10 dIHO EEL. o) o4 ON3 37148NS
($8/L2/L0 = 31va NOILVIYD) INVNON ERRE)
61 39vd Vy8/LT/LO IRNTANYOHL 3IDUO0T ‘SN3IAVY HO4 SBVISSOUD ANV WVYOU3ILIVOS

TiIdqly o Ansisatuf)



APPENDIX C
Scattergams Indicating the Extent of -

Agreement Among the Raven's, L-T (FS),
and WISC-R (FS) for Total Group
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